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(54) RECOMBINANT COCCIDIOSIS VACCINES 

(57)Abstract: 

PURPOSE: To protect poultry against coccidiosis by culturing host $g 
microorganisms transformed by recombinant vectors containing DNA 
coding a specific protein. 

CONSTITUTION: These recombinant coccidiosis vaccines are produced 
as follows: at first, (A) a monoclonal antibody 6A5 is obtained by 
immunizing a mouse with sporozoite isolated from Eimeria tenella. Next, 
(B) a nucleotide sequence of formula I in a 1.1 Kb cDNA molecule coding 
a 20 Kb protein is obtained by recognize-searching with the component 
A. Then, (C) an amino acid sequence of formula II obtained by preparing 
from the component B is contained to obtain (D) a protein containing 
immunoreactive and/or antigenic more than one kinds of determination 
factors of Eimeria surface antigens specifically bonding with more than 
one kinds of monoclonal antibodies having an apparent molecular weight 
of about 28, 37, 120 or >200 Kd and nominated as accession numbers of : 0^M 
HB 9707-9712 in the American type culture collection. Thus, the 




objective recombinant coccidiosis vaccines are produced by including the W^Ml^^^J^;^^ 
component D and a biologically permissible carrier. 
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3. mi7E8*fc:;*S *t*:7 5* / KBS?!J*** *u 



*«ie«, 

6.. 11*4 1 U 5 OHfft4»fl>- Ki82«!cDSr 
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10. »20B4»^3RS*ife K ^ u**- KBeyoo^iu 

*fctt^«*S#**»#J*6 C««l<DDNA 66 

11. W*J|6 ttir^ UiOO^rti^cD— *i«B«!© 



-605- 



dna EW*ta*-r 
12. a*^* *«£tt£** c: tett* DN * KMO 

15. pEV/2-4 T**»*«14«lia*©H«A^ 

is. s*3fcjan#^ uisan* — cb*©*b 

17. mE»*«cE«*ftfc«i»A. + £ 

18. st^JHi^v^us^v^'i'n^©— c§3 Wl * *i 

19. * / * n-*/uffif*T*a»3!R«lBKEW<Z> 

LT«A*««t5/c*!>©7 **y. 

25. tfr3fciM3KtB9ttCD*fitft*- * y 4 /t/*-* 

26. 3 * >**^i£CftLT£**«lIL?S? 

* * y ©SJ&afcfcagSsfcJB l «t> u 5 ©t*r 
^^©-KiteSJoSG®©**^. 

27. g«2fciJI 1 5 (Dlr^nfrO-CKHOlfi 

28. tt#*16*lr*ttt7CE«l©#a«E»m±»ife 
1&Tlt#JI23C&a ****** fr *) 

tlfc OO^T CD 4> © . 

3 . «*©»tB*«9i 

3 ? v> i> •> i» (coccidioa Is) fit s 7 -f > V 
T<Ei«erla) SR © 18 IS 1*3 © &st A « © * * & * & 
(protoioan paras t te) IZ * ^ © £ St T 4 . 
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20. ATCC#-^ KB 9707. HB 9708s KB 9709. HB 
9710. HB 9111 HB 9712*- h f& * U * *> 

21. a 0 S'S** AgCJtittiS^Cftaft©*:* 
©sft#*j| 1 U 5 ©^"TJlfr© — KlB$B©§ 

22. J»#JR I ttl* L 5 ©t^ft**© — KBaSOS 

ss©3a&:*fcfc:*n^. 

* tain*.'* ^ - T *fc«±« 

DNA BJ»<»St*MTC»l 

L ; SIC 

23. ^nil*^«IO^ffi"C^ 1S±tt£fe%*M#* 
11 H L15© ^TilA^-CKfiWOffl^^^ * 

24. frjRfll 1 L 5 ©V*r*L**CE»3*ifc 1 

&© jus *> <5 gffli*. t>te* i oo* k 

is**-*- < «*. 

'^©Jfcifr^lfefcJS^ «(oocyt) ©te 
^(challenge infection) 

t)fc(?t:t*^efH*Ct>$ C Rose ©Paras 1 to - 
logy 11:25(1976); Rose hO Porasitology SI: 
199 (1984)) . BftcMLTHttSftfcfiffia© 

ti^ut, it^tbuu * * v ^ 2*&mK.*t'r 

Sterwin laboratories^ Cocci vac (IS 80 UilPlC 
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o ^ x tK k £ ft T t» * . 

n £ > *>" ^^jTE7^^^<0Sii^©S^T, Murray 
c, (a— o y A»flpUH% "»lf»*l67.443)tt. 
ft ^ © £ < *<IB?'h (► # a 4 / -f h : sporo- 

U K Z&'fiT iEimeria tenella OlS^'h 

fc*H* ISlE^t*^** > * H roocyst) 

0^7 Mi ^Oriltlix E. tenella © 2| t4 S <M!J 

?^t8^^ii©*5nfg*i©*£:&'e&*. ^ &fl » 

W(cecal lesions) * t# 4> * fc. 15 ^ & & . 
Schenkel £ ( * B » 8* » 4 , 650 . 67 6 J it. E. 
tenella CD # 8 'h ( * b '/ 4 r : norozo i te> £1 

Z ft 6 ©Jilft8£ t£E LT. Schenkel^tt, ISfffi 
te#:£fi2;*ft*#&©$filJjl£l«J3£l-<rt:. B. tenella 

CD*&&£ *tfc»BtB^/J**«©- 7 b 'J <5 WiSCceca) 

ft tf yt»lBK:lfc-<-r«r«i»*<off fl5«*< 



waa^tftwu-ct**©?. c: ft 
^ < cD£#a<ig£ir **i**cBa*9 x -sepsis 

ftfcttfArf-DMA i* A$ ftfcilfc^KW 

1 r<Si5®W^«:ttv 

LTEscherichia co li *< f£ IB £ ft T 

*. tt^sns^^ *-,/®±iaii!a*ci£UT* 

$A£ft*. 

tt*ttjB-r*::£c«fc-»TW£*fc < 3^ £ ft * . 
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>K ftffr'Sv ■tr7'3.^v h9^? ^ (stibunlt 
vaccine)*S© A^£*Jfit!tc: m<£©*a& 
A.DNA ifcOSffl K*tV*T* : ft£©0NA £ ?lj *)< x iS 
£DNA b ^ « *< * ^ - K # A $ ft* m 

r^? r £&£ft*£tt-ffi«DNA 
fcmjsia*.DNA ^ns»©w-3at±, tts®&8K?q 

«ttC«TlJflfi-C**Mllxy K* * i^T--t:&* 

i$a$ ft $ § #*dna o^gij^c do na w 5^ ^ 

J:-,TWKA*fi:snfcactt % 2 3ffi © DMA ^ ^ ^ . 

ftKm&Jjmit. Cohen* C * 5 # 8* IS 4 . 237 . 224' 
•») J CollUa^ C*S#t*3U;304,863*H *? «fe 
tfManlatls* [Molecular Cloning: A Laboratory 
Manual, 1982, Cold Spring Harbor Laboratory ) 



*8|& (unal tered eel I) jft* * 3 IRf * C t T 
* • JE C M CD W jft tt . £ ft $ ft 01 PS * £ U- T 

$>*C £ iZ J; ^ TWttft^ * ft*. 

IE *r a t> © -c « *e t > . " c ft & & -f * «> . ^ * it 

fi?E : Ntt^ 7*a - i^Sf ft *DNA fe^© 

itlc^li. C ft^TS^^^ TffiU8t$ ft* PBO s 
<D6$fc£ft|:br. rn^-^-lt. RNA * U > ^ 
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(«BNA>£**r *DNA ©*s3£S OflA E 

n x & * . 

**/-2*&&<D®miZ#Lft* Z. E. col I 4* % «HKA 

+ > f f • ? A**— J (SD)E 
3 - 9 ffl05?^ Utf K^cltl>. * L T 
AUG 3 |fy*»6 3 - lit!©* 9 + KCttB* 
SdOK^tt. E.coli 16S U # J-BNA(rRNA) 
CD 3'*aS^ffi«IWTfe« (Shinfc^tfDalsarno, 
NBt«re254;34(1975) ) • uRNAC**** 
tj # »/ — Att«>tiU ■ MA4XDSDEM& 16S r MA 
3'5lfe»C»^ ftRMiOlBI 

fcifrfcStts Roberts *? lauer© Methods In 

Enzy-oloi j68:473(1979) 



t±, OKA CD^JSI^ J;^*OB.colitfflBa*^CD»A 



tt HI ¥3-7594 (4) 

* £ *lt (Huynh £ O In DNA Cloning: I % + 
D.M. Clover. Ed.) . C <D&1Zte^X. %<D$k&£ 

n -a y *"ffli& 1*. oBNA(DcDNA0*SSi£ fc 

g 3 - K ft jg * y / i»DNA »r^Ot?A5w 

J; ^ Tilted ©fi*£* t>.fc ht. 

-■tf *5.fc tfcDNAff A«3«:«fc ,T3-Finfc*/b 
>K * :> pfc 3fi # V *<7"f" K*4t*S^I61t®i4 

* 



SE8&tt> a * :> * 7 J* fccft* 

IgA (Davis 6© I««unology M:879<1978) ) . 
*? <fc D f $05fc£&fc&& (Gianbroni fcOPoultry 

Sience 5ii38(L980> ) *< M U X X it* * C 
HtlSSnS. SP*Sfc©fcfc*vP. S.Davis in Avian 

InBunology, H.E.Rose *v British Poultry 
Sclnce.Ltd. X^^^— ^ PP. 381-385(1 981) # 
RK. feffi#©«-ffl©£ift©&9 "5 £*^:b$ lis 

^^t* *«ss^s a^.«^^©ifis© 
n©!S^*<fctf*?* < * ME Meant a hhc 
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1 20* fc 2 OOkd(Kllodalton) J; 0 ^ § H.** 
tf©#^&£*i^ 7 / • 9 H 7 • A 

+ — . 3 > a y (American Type Culture 

Collection : ATCC) tZ 2? R $ ft T *) . 
#^ HB 9707* £ HB 97i2rt<SiJ*> %X fcftfc 18 
L < tte*iBl-h0% ' * a — ^KMbMcc WH 

J:r//*fc«litJSttoiat>U< tt*ftJUJfc©ife 

fta***r-r *gsK*!s<j*r * *>©-?&*. is 
tifcr ^/«aew*wf *«SK«-e«>Os -ft 



ta & * ^ * * - t w ib » $ * * it £ a* £ % 

DNA KW^Mt«*»Tc«U ; £ 

(b) 

**W©Sa»*3- K + 3DNA 

£€i^-r s 3 as k*j lt 

sdna fctt-towtf-fctt*^ i*dna k?ij 
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fc£is*£w-r *ss®*bt »saasr*. 

SRttSU »K«AHr*ft#"» HB 9707. HB 97 
08. HB 9709> HB 9710. HB 971I*?«fctf HB 97 

DNA fiSJlJSU ISDN* &?IJ*a£&#:T S^te*-^? 

»tt»*^* * - T»KI£tt $ ftfc«±»£%ffl* 
K£l^$ftfcDNA 7 S^lcl*?! 

8 ban***. 
IRfc:**:***!!** T << > '/ r a® 
fil&tt* «fctf /* fcttttWtt© 1 fit. L < tt*ft 
Ul -h © ft GB T » * * r * £ 6 K © .93 & 2f ft 
i^T v 

(a) I*®SW* 3 - k-t *DHA BE^C^tl^'r* 



««r *fc»©*tt*a«r a t>©T*> s. 

* T & £ -5 . 

3liE!tt> E.teneUaOX* a •/ -f h«©ELISA 
©tt&fc^-T. ft'*T^ XdLt*()l'8 107-2; A) & 
J;tF»IHv* *Jht» (X) ©$Sr««34. 4 xio 4 

^--fe'^^w:^ ^ ^ tic tftttts&&^jis* 4 
- S St © o - 5 y-ciW^Lfe. 

OD^t *<Tttertak Hultiacan (ffifll.) 7* U - h Wt 

*j He <k -> TBI* ft 

3B2 13tt. B.tenella <DxH?o/^ hfrbSim 
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N ^ho-fe;i/D — .xfific^L. 5! E. & f/i ft £ 5 

^ VP * * C - £ K © 4 - ^ p d - i - 
&#©Jb&IiK:^S*tT^a. 

f&3E)t*o B.tenella © * # o */ 4 r ** £ & * 
u*r"-f r *>* J; f/B.acervuli na© * « */ W r**fc 

y ■ -fay M*a&©*S&*?ri1-. #if ©* * * 

teffib**/ I*. 3A5 Oh 20C6 

(2). 701 (3). 13A6 (4). 8A5 (5)*J;tf7<f «J'T 

«JBLfc -^*«^107-2 fc&lfiirfta)*? 



»6@Itt. 2*lft&$-*fcE. tenella © X # & 

fc£©$fefe««©«t»«^£*^**"» ***A* 
B. C#<*;tf D ©£<KStt. tt##©®tfrte*fi 
ttS(lor«e posterior refracUtle body) (PBR) . 
/h* « BiJ^©IS»f tH&*&<3»all anterior refrac- 
tile bodyXARB) * £ # © © fl? *& 65 © E 

09!©Sfea)«5fe (A) K J; o 

a. b. c d ©*?«**. 

J3lfrft*Btt5eBK#8tt) - <** 



wra^^M (6) 

W> 4 H©it©v\'*;i/ttv E.tenella © * ** « '/ 

10D0GEN £ fc ttlODOBEADS & © 1* fl*^ "C II III l> > 
— r ^ V Or 7 v 7 -< — C <k Sn.S^oy^^t 

£***VM h& 

*#d'/<< r ^gesaafe&ttft©*^*^ 

1". fllffi (105-1 . 105-2. 105-3. 

107-1 . 107-2 *«kCM07-3)*«fcD c »IH^* *JlL 
ft (ttHR) *s ,B M-**w/* r£®tftt*£# 
Ci&ftU> &£fc^#*v 7^a-^tr^^L/c 

Lb€««1I RT^iH^^x l2:SX0Yn> 

kd ck 1 1 oda i ton) -c © at m - * - s a « © ^ ^ s 



£ -3 T ^ffi'fb $ «£s Leitx Dlalux 22(^JS) SfitSk 
S!$i£IT3l f §t3fc (a pi fluorescence) IZ «k -3 
TRj«^$-tir/2» ±T©Sli»^^Atts 630fcT 

^7BI«. iSBSlrt©^ * o b^©!)t«t|ftfe 

^«iKlla^»7D4 . 8A2 . 7B2 & cfc 15A3 * (* ffl 
LTitfiScbfc. «89S%^tt^ U/c^*^^ a 

m8BIlix $BHSrt©^*o*/-f h3i©^*Sftfe 
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14Bl#«fc CH9D6. &&l>&Z&LM&&tf%%m 
B. tenella 0> X # o •/ *f h & £ * 40tT i »*Iffl, 

« K * C x ) **fcl±ttA#oV-f h tt * a 

7D4CDK 8A2(OK 14B1<«) $> * ^ 6A5 <■) 

T^i&K fffilS«<*-£.s <fct>*CMDBK$fiBa*Slt%T/8 

jg£, * # a yM igift (A) 

$ li #t 3 >'^*^755s 7 * n :> K (lasalocid) 

3£ U fc • 7 * o K « . X * o '/ -f h © IB BS ft © 
* /eft, I0i5^ji^t:ll55!l$tife 

* h •> ^ - * » a e K tt-8 * fc to © « *4 © 



3»12EIliv pEV-vrf3 ©BcoRI £ Sa 1 1 £ © Pal <C 
»A**tfcX***tfc T J 
*trpBV3-SB0©ttl2l*^t", ^ -> *> a 5^Ep-C^ $ 
tlfc-^jfll* U =f# * K CCGTCCACTCCAGCCA 

■c tt ft $ n . 

4S6t*3 - Kf*cDNA0 o-i/CD#JPBf&gI£ 
^t*. l.lkb cDNA©Maxa»-Gi lbert ONA E?J*W 

^**#lT^«.,«»rt«BcoRI Sfl&tts 0. 9kb 
cONA ©**»©ttBTfc*, *6EIiL©»tt«. 
$ nfc r&55E 09 ? + K * i* 4 - MA 6 

fifcffc < *feI2ffiT©l«tex 
tiff it&nfttiriz&m £ nteonoinWBft**-*-. 

8tt$ n*20kbgSK* 3 - 5 1. 1 kb cDNA # 
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SDS-^K 'j7^'i^7 5 Ky^lft &«l© 1 ^ x ^ 
7* n „ h « v -* * X ffi - 0 - # 7 * 

£/>**/i/A) hpod « 

7D1 * 7D4 #£#2006 (A * ^ B ) ^^fflUT^f 
#r>fc. P^©/**^*© f (1)0 7 

a. •£©*§ $ te^^/UAfcE^KkdTTK^flT 

-bci •cwibL/;se®$^t. 

SSllHtts 7 r ->* A ^» 1. 7 KbOBcoRI 

ONA ^A*^«^65kd©Sfia^^7*7 ^ $ KT& 

A4»p#ao«H»*65ffi«>ffiH*^ PstKP, bp 
53#*tf776 iK^it*) s KpnKK, b P 202 «: » It 

N BstNKB, b P 584. 1303** «fc 1412C S ) 
^.fcl^SauSACSr bplOi? ^<fetfl439(ZKfct ^ 



mi6B)ttx ^ / & a--^ /i/tt*7Dl x 7D4 * «k 
LK20C6CC J; ^ tBaS*l*65kdS6»*3 - Ft 
S 1. 7 kb cDNA a^GD** U*^- KBWtwt. 

$ *V/i65kbSa®*>^SM33$n/c h V 

r > y©aa*acoKy«#«t: J: o aisstt^a 
esc? s y JSga:sa©^<o 
3^tc«a;r*^**c^fc*7 ^y®a2^J4«©$i^ 

T»T*4ftt^«. IS^6«a©^S$n 

|gI8ig«. * / ^ o ;>}^«s8A2 C cfc X t2 
8tt$ tl^28kd©SeK« 3 — K -T * J. i led cDNA 

$4x«5e!ff07 5y©8e?ij^^r. 

fS20®«. * o-*4'ffl:*7B2 Ccfe^TtS 

«**L*aeK*3-K , r«3.2kb cDNA ^-^© 
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^22@tt. fe£7 7 A ~r 4 -1*83$ *lfc65kb 
CDflc£S©SOS * 'J 7 ^ 'J ^7 ^ KV^««*Wl 

u-y2£4fc*tf3£5fct>2?I<Z>i)SSa«5frfc 

©a«« nfe»a«*#tf. u-y i & 6 n 
©£*c*anfc»*a**i"*#*a^-*- 

^©Bftt, 7.5K ^n^-^-S* (a*?«fctf 
■ * 5 K pilC 8 (O <D^&&&& rtl3tgl31 frb 



»BB¥3-7594 (8) 
y <? o- ya$&££t/. * -Of* 7. 5 K #* 

*v v y*-*s Bgiii ^^EcoRi «m 
B25Eltt. (A) simia©^ * * - co # y y y 

AUG Ky**t/«»a^ 
fc^ES** (B) t 5 V 7 <Z>190kd <J-^-SJ 
tf- <$&«><D34<S<D7 $ / m *JckU : m24® (&<D 

i3fla o^.p-y-c^^ — cd * y v v 

«Ki&tt*i6«><Z>194B<Z>7 5 s ^o-yc 

^n^O^^^f^^^ tfLehnlger. 
Principle* of Bloche«ls try . 1989 Worth Publls 
bera.Inc.~a.-3-*, PP. 96,798 $*<Z>«J$W 



•20kd fSV tt. SOS * 'J 7 9 "J *7 § K Y 

n/«stftlfrfc:#^Ttt>20* a j$ou r 

$«»ts, sds Y^xx^-cm* 

* a^/v h y © &*>#© 5*^ 7 4 / V 
i fcftHttKSJS-f *♦ c©tt«MU 

£*n*7 w&«?in*> **i-e*if&i4ia*<fctf 

-65kd a eSf «> SDS *')7^ 9 *7 ^ K Y 
*niZikWHZ*3^XtoBS* o h y ©**>*© 

^ , ^ o-^^JH«t7Dl . 704 W<fctf20C$£«ftH 



SDS YA"e*t'~Cttl20 * a ? to r y ©HrfMt© 

fl^a*** «7o y 7 8nH95fc*©&® fits 

- 28kd Sf6!R # SDS #'J7^i^75 KV* 

;m»*li!i^*^ > TI*)28* a^;n. y ©a^it t© 

^ * « * *r *r * a ^ * fc t* ^ * s s ® -c *> r> x . 

^ ^ ^ A^}afr8A2 C^SfttCtt^tSiO 

d©tflL#«- SDS Y/V^*^rlb37 
4D^^r/<Dl^tffi)^fS«ft47'(> l i 

3 - Kf ScDNA#^©* j7 U^* ^ Kffi^J*?*^^ 

0 * * » 19® 7jk £ tlX V* S . 

•45kd aes* sos #v7H^Tiry 
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* J 9 n -± /Hn#7B2 KftJSftK*S*f 3 fc© 
£,#9*r£. Cl©i£#tt, SOS ¥ to & T ih 

200 * o b y&L±<D&frwe>ft=?%zi*t s 
TO y 7*HSWi6»»»cSlSt*. d© 

* t 4 / V 7a®ffiJjg©ft&/*i£tf ^ /* 
ite^a- K©ffl»tt©fc»ic* ttlSHU *17 
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£fc. * -*«:» A*ftfcKfc9!© 
ona Bi!JI*J;ff(llto^n^^ KKSItt, *© 

7 -<> U 7«BBttK©ftafiiStt*? J: 0 s /* fc tt 

Rett* fife«r^tt**ktf 
fc&A * d ^tt^Idl 4>©7 3 J sa©ajftA< 

* LX W*. tfNeurath 6© "The 
Proteins" Academic Perss.New Vork(i979K «f# C 

«&<*iX*7 5 y fi£©»tfttt. Ala/aer. Val/IIe. 
Aap/Glu . Tbr/Ser . Ala/Gly . tfla/Thr x Ser/ 
Aan x Ala/Val . Ser/Gty s Tyr/Phe % Ala/Pro^ 
Lya/Arg . Aap/Aso. Leu/IIe „ Leu/Val s Ala/ 
Glu . Aap/Gly # J; * © J2! T £> * . 



©ftBRfctt** /* fcttffiDlf t£© 1 ft&Jb© 

•WfM-- **Jfl8S«. *H$f©cDNAil;fctt. 9 

fc *. c Ocfc 4 *KK-tt, dna 

?ftB*ttcBB«r * C & e J: 9 & # 

ttttU «ticDW*WWI»jSL«:l>«iS5L,tt^*» 
<Z>ft3#«?iJ££l#-r *« C ©«* * tfWfrtt* 

^ y -b y -RNA (nRNA) & 3* * £ tt M W 
DNA(cDNA) «fc $ K^t" * C £*<T & S 



COJ;^«SfiK81i)ttt, *n&*<ft«KJ&tt# 

ck ejt / * * t4 tt m tt © 95 c a ? * » * 1 * * c 

n&£fc&£JS14<i:r sett, -ttt^O^^ttWf 
Hr * ft «RTftffi**-?i ****** ififrl! T 

<t**«*jfe«7-f^r 7 7 3»»«J*^©#«l«<!r 

**wcDttaeK*«ar*te»K:ii»»«oHA 

tt. aiUBs WISH. SBl8H*«krjf*20BI«:^A 
^HfeX^UsTf KEH0illl*ttALt, ft* 
«C**-T *C *. CO J: -5 ttft**« 

*<T?§**<. Matteuci^> t> © * X * ;u 7 5 ? H V 
ffl^X^*^ ( J.A*.Che«.Soc.liLa:3185(1981) ) 
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Mfet Its cDNAl*. 7 A * *J 7«RKAfr fctt* 

/ v * y + tt. 7 << > V 

3 n ^OnBNAtfffltt. Manlatls^tOiUtBX^ 
fflj: ^ K UT-aiKcDNA^SSja-r $ fc«>K<£JB ** 

IS cDN A 7-f77V-li. *»9!<Z>* 

o - * flsite* * fc « * ©as** r d - r t u x 

tj * U** K«CD?¥«T-C Pail DMA # V / 

CManfatlafctftfimXftJO K 0 . Vo-^H 

BUeria teoe U * ffl V* . £ © II ffe * <D * ° ~ 



105; pVA51? pACY177j pKH47; P ACYC184s pUBUOi 
pMB9 ; colBl; pSClOl; P-121: RSF2124: pCRl £ 



WBB ¥3-7594 (10) 

W a> MR k S * * * ^ * « a * 

&#*<h * /p + cff A2 *ffla^o-ytt 

DNA Bin, «*OtBB!t4rvX5 Kis 

7T - s;DNA . 7r-^DNA *> L, < tt f& © % 3i $J 

ST*? X 5 V £ 7 r - *>DNA £ It 

V^A^ pBV-vrf 7*5 * 5 KfH<pB¥-vrf 1 ^ - 2 *? 
<ktf-3) { SV40 i 7r ^ ^'f ? ! 7i» 

^- B t-«BS- 7 -LP* i '> + Q V 4 A * «fc 0^28 ; 7 
2, ^-«t-ll- v ;pUC8,9,18 iS.fc^lB, pBR 

313,322 feci: tf325 ^ ©Ml3^^ *< ^ ^ ; pAC 



7it&^«- Morrow (Method In Eozymology 
3 (1979)) 

(hoaopolynaric ta i 1 i o«) ck 

-s:fe.^^tt. pBR322*<D7 V * > V **J;tf* h 
7^>< ^ U yJS!4s pUC8 v > U ^iStft 

& & & & -1* v 2 h'S/^ — -tf«tt. pEV-vrf2*^D 

^ o — y^^<t.^/u4 , ©StR*nyL:^{itK:t?A 
^©^*^A,T 4>ck Ir^ j£«.^ <!: $ tl* CI ct ©^T 
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iattSi*» + t^ 70«J 7*ffitftfli 
< £ *> 1 a©ftKKfctt#*tf /fcfctttR 

^ < cds^k: £ ti a . c: H & ©E^i*. Wa- 
Pfi£ $ *l S O -C & ^ *<s ««9^.«BJL«% * 
tt 61 & *8 US * # h Xf tC Escherichia, colli 
Bacillua aubtilda. Bacillus a tearo termo ph 1 1 ua 
& J; ^Actinomyces t> © IH M * # t; . #£*?iSK 
Escherichia coii **HC1061 "C & ~> X » Ztlft. 



Bimerie Tenella & * CD ft J£ 14 5 Q « tt * ^ ^ 

ia#a£a**r-r tflcttKu »«tfttia«wis 

ii>L«*<&. cntc/ut, 
* x tit-sat itm&mto*m*»z z t 

i> r s *. 

^&«»£»ac(fta yeans* 

^M5S$^t^4 (Xonlerfc^tfMilsteinCBur. 
J. Immunol. 6: 51 1(1976) ; Sh I nan h © Na tur e 
269(1978) ;Volk ©J. Virol. A2:220<1982) J . Z 



?5ffl¥3~759<l (11) 
Caaadoban £ CD ( J. Mo 1 . Bl ol . J_3£: 179 (1980) ) 
C£$I3i£3*l*t^*. d©i*v sfcter^xs 
KpRX248clts£#t/tiisCDB.con K- 12 fcfea'&JBT 
{feOB.coll K-12 ttC*l»t*fflt5r7 
* *i K pfiK248cI ts s American Type Culture 
Collection*^ A*PH8"C* Stt?S*ATCC 
33766 £*H"LTt^<&6 E. col ! t^MC1061 £ 
£*lT*?eu gtt##ATCC 53338£# 5. 

lite** o->Mfc.<!7^-©ra£.*fflB&4 , ^©£ 
tttt* a* ©#ttK.*9fT<M £ £*<t*s. S 
\R t fcftfc©^ * * - /m&%®.->x. ze> ± -o 

fc&ftfrWt* J^SfEtfts r 5 X **** * a 

— fid©.*;-* *i $ ft* 

*%^©r w > ^7se««i4t^^°-^ 



*v*<z>&iat*ttu d>« < t * 3 o©a*afc»K. 

^xa-7j|^ffii>o lit: J:^r«^n^. SB 

2o^*«. e*©ft*a*a±i- * «J *>*aa 
^aaaoscw-f *»*©a**i» < fc«>^ ®^ 
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04*. P3/X63-Ag8. P3/NSl/l-Ag 4-1 > SP2/0- 
Ag-14 & J;tfS194/5.XX0.BU.l £ £ «> £ < <Z> * 

(OfcttKHjeffl^^Ci^-C^i. &P3/X63-Ag8 
*f ACf P3/NSI/l-Ag 4-lttHtti*. Kohler&^tf 
Milstein (Bur. J.laaunol , JL:5il (1976) ) KlJ;*) 
52i££ftT^S. Sbulaaa fctt* Sp2/0-Agl4 5 X 
a-T«*BB»Ufc (Nature £2£: 269(1 978) ) • 
&S194/5.XXO.BU.1 Trowbr I dgeC <fc 0 *B £ 

$ttT^* ( J.Exp,f1ed.lAfl:3l3(1979) ) * 
^(D^iflC^^Tli, IS PA I -0 ^^^ffljStt 
(P3/X63-A|8 toft-li-mik*?* »- 

-•**aRl©ia-£%*:M£*" * *«>©#&«:> a** 

tt> * 4 ft* * ttUS&W) ©#«T 
*tB»^ * XD-^»B&fc***l**ilO i 1©« 
£ ({1U. #)20 : 1 1 : I* 



^ x a--s-*ai&©&w***tf 

€X*JlLjfc $ X o-^*ffi§3 (HPRT- * 7) 

***y^ y/rur^'j y/f-^v (hat) 

Ift'W 7 U y K tt% bS80I&©BPHT- * 4 7 



»BB¥3-7594 02) 

Kohler*?* tfMUstein (Natere_aS£ 
: 495 (1975) fe^tfEur. J. l»unol. J.:5U (1976) ) . 
Gefter£ (Somatic Cell Genet. JL: 231 (1977) ) 
#«fctfVolk£ (J.Virol. 4£; 220 (1982) 3 C <fc *) Sfl 

Jb (PEG)-c*>^fc. 

SEJSWCDfetoCDK^aifr-CJi. PEG tffl^T^*. 

»/\-f r»j y k ^C^ffll^ * 

»j K-^*ftc»6*ifca*aiSA-(r'j * k© 



5T!2b*)s cnu:.fcoT> *n<& <*3I fetter * 

»4<ifeA4r»J y K©ttlOfcrt<ffla©K#** 
&1-«*<* I *&30%£T©8B®Kil& * Z 

fiifttt* £0ttAfftftKlft Kenneth 
($Ei&#) ©Monoclonal Antibodies and Hybri- 
doaaa:A New Dimension in Biological Analyses 
:376-384H* Plenuw Presa.MeH York(1980) &M) 

oil-**.*. »«©»m^fe*<x *aw©*ttf« 
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^■ii/tt#*#t;i»»fttt. fits, oa*fcw:a^# 

B.c©n + Taa*H*©£W»K:* J£7M ^ «J 

c #*l< 

tin **s>*<f *-«oimKi«l»*«eJt Off 

£ ft * . 

flS©M<f * ft* 0"Cs BDTA£fct*EGTA 

**©ss** HkMe ^ s*aa«* wbia^ 

CO 6 K © 21 & * (Eii r * * «> K ^ & a W 



»« ¥3-7594 (13) 
< ffifl®3&XO»Mk«tt* Br* 

a e sr a * * h v ^ju^/i^r^*^^^^ 

BBSSft* 4> ©T ttttttjP* y^oifis 
3tnL«*<&. W 93 its Mr4^KftS77-f 



*ftM©»aeK*fcw:-e©wf«-tt. £®a^ 
sfc*©#a*#tt«: «fc -fk^^cc^^-r « c t 

tTSS. Merrifield C J . A n . Chen , Soc 2 149 
(1963) *) fiaSfttT^*lffl*«j|*<»« L 

C© J; •* tt*«tt* 7*7t-7U*«M 
if Sttfc7 5 y K*at*TfT «*5tL4, 

*±t/i*K*©Wttc#^T*t¥EJfc*<43C s c 
&*att * * * «a 2*«a»c * $ «bs n*. 

IS7 ;t/7 r -7 * / aa&a* »7W*»K:J8 

*t*. 8f7/i/7 r -7 $ / «a£©fc*ii5fei*rt:. 
MK«««©JR««*5Jft*SC 3 

BF7 ^7 r -7 ^ / «asi*\ aaasi^r^K 

■&/a©##T*r8! tt&tt© ©? & « . 7H* 
S«aS MI7i^Q7tf 



*.« ^y;*** * a* # & * (cbz)*?^ ^ am 

(BocK «< V 7" a b'-O'Jt- * > is jutf^A* s is 9 a 

-s * :> 4 ^ ;u rf* ^) ^<c fe> k: 7 ^ * ^ 

jfl^iSit^ Boc T**. Tyr 

Br - Cbi *fJ;^2,6-i'^»D'<^i;i^tt', 
Tyr L^«Jtt«a«tt. 2,6-4?^ 

BB*?y';*T**. a»p o^^cDvaaas^H 

> f ta ^4 Aap CO fa ft <D 

& * U'llUItt, b-n* *. 

Thr *?^t7Ser £D *6 © ffij II a a S tt * 7 4r ?• ;u . 

2 .6- O ^ o a ^ V i/ ^ C^Cha £ 
«£t/. Thr *?J;r/Ser © tz #> O & « L ^ W IK « & 

^j/i?;bT*«. Agr o^^onaaas 



-617- 



It. ~ r o K Tos v Cb2 * 7?* V *)\>**c ->* 
;u>Jf ju/u^ fcliBoc *<£V. Art 0 fc ©4? £ L 
^^SS(t. Tos Lys © H HI 7 $ J g v 

Cb2 > 2 -CICbz s Ios ^/cttfloc 
itTJ;^. 2-Cl-Cb* Lys <D#£LV>&JI 

Ste^r* K©«£n£©^j£K*>fc-?Ts Btt 

o a > *• ji/ft* fc tt fc K a * i/ jt fHVlCM 
*< y X t K y a/ 7 5 x * tt P -/*;i"*y;Cfc 



DDC . K ( R'-s;-fy7'otfJt'*A' 3 K5M*K* 
y '/ h i)7V-^- 1 — -fJI*-* + '>- MJX 

*o**7A-r (B0P)*J£tf DCC- t Ko+ * 
Ky/Mj7'/-^ CHOBt) (D-JSIt-ffc 

7 $ 6&*<iS*]ft 0 2.53*) ^t-pTii^ 
ft. * IT 1 ft tttfte-k fitted DMF s CH»C1«* 
fctt^ft^B^^^TtTfcfcft*. 
,©^T©HS£t*> Kalser& © Anal .Bloche». , 2A- 
595(1979) tC^0 8ei$$^^^<S^^C-yk K 

te£*<fc&<5? ftfeta^uu iat£&sjssi*$a*) s& 

$ft*. i*8/&Rfc<*> Vega250 s Applied Bio- 
aystena Synthesiier £ fcttttKOfflSStfj^A^oJ 

ttififitis TFA/ is + Jr 9 y * H in T K«tt * 



WBBT3-7594 04) 

C*^*'*->7^ KS$tt*tife^^ CI ft & 

ottiHStts ffi&ttK \¥*!tl6? & * ^ *ft£© 

IHSStix Stewart h © 'Solid Phase Peptide 
Syntheals" (&2/K* Pierce Chemical Co., Rock- 
ford, IL, 1984)^ e fcOKi£$HTV^. 

{0tS£43 (nTTos Ulck (3 ft> 7;i/7r- 

7 U tfiSI^^V^Boc C«k$&a$ftfc C- 

*fl*7 $ / WArg is. ^ y x K r ; 7 5 y&HS 
cWl/T*>*'>^o's*i/;^;P>K^'f $ K (DCC) . 
H t N — ^Mvrnt;;P* ;u >K •>* 5 F *? J; A 

juv y -7 $ y h y ag^K(TFA) 

fcfcl*^*** y*©HCl «ffll^O'Ci25t<2: 

<Dra©iaKT^*$ ft s. o> ^^x^ * k*< 

/**^y Oiet)©*Ai*K*SC: »>»*s : 7^* 

^ -f fc * W M ^ * fc«>f£* TPA K8§&0£ft*. 7^ 
7r-7 W^aSOBtiOSit:, ^0<O«»$ 



r o m m m m m z ua n $ * s m * h p * o « ^ k 

S9 «t x ^ ^ Ji cd flj « ^ Ht £ <D Pel © m IS « s 

K147 5 j mm tw*.&s As P )^«tcf ias^7 $ 

lHa^^nft&l-iilCXSaWfll (orthogonal pro- 
tection scheme) ^©aw©^86 
Asp (DlStt{:jiill/T09-7^t;n-;i' 

©9-7;v*;H-iM (F«oc) 

«as*<ttfflT?§ ^n^>©li^tr*^^^T«^ 
Boc-«m-<7-^ K-WK©w««a2Stts omp + 

SIfr^l$^±T©ia^ttH DCC . DCC/H0Bt£ I* 
BOP *ttfl*fl)g|lft»*«fllTMift*. 

»±Tff «^ft*. 

stomas is^^^^Sia^n^s 
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T4> 'J 7l0K^(i, B.tenella ^ itfe O 

7 4/ y7M6$fe©KHeR©tt*ft*&ftStt 
C ©gftofcfc©* y ^ a-*;v 

"C 6' S • 

#a*ft«Kfctt**tf/« fc «: iff H «■©&?£ 

H****-*ft©*«*aaa*itt* *aw©s 
rut - -f -r 4 ** << r«s0t*as ktt*©©r# 

tts *aW©Sfi*±©ifeea**K**t-'"t'»Jfl| 



?ffBB¥3-7594(15) 

<tn»«ar«fe«*^T. 7 # * y t ^ 
ft*. 

ae*«# JiffMMCMifK*!!**** 

*tt, w*.wr 0.01*6 o. i h ©*t£pH© v yRis 

181 1 Oft fcftte 5. * 1 Ctt. 7 

ffi}ra$ft&*. m2tc«. *»«©»e*SBi** 

fc&$ft*^£fft^lC^LT£g L 

* -5 ft#3 . 

w«8©9^*>'»a©fc»©»attT->-a.^x 

r I* , * ft * t> © T tt tL ^ * . T V * y h 



7fl/^n*^77u-f«ttO ; 
7^un> yy&r^S-tf^fccfctfSB* 
/< ^ ^ © tt tt V ^ ; *^ * * f ^ fl/ T ^ y * * <7 * 
f '>^7^s y V* U * V s / *• ^ * * 9 
? is luy V * a 9 7* o 4 K „ N . N * 

n y S* 7 5 ^ . ^ H'>^*tf i'/l'i/'Hra 
i; 7* a y y * - © #® «<tM s 
tr ^ ^ . x b 7 y ic v ^ J i 7 ^ y 

-7 $ /t' ^rf K . y ^ y •> ^ J; ^ 7 

aaaKSt*. y fctt»©aiUffl*^ 

y 4ft/- a* fctt«©i»^m*^©«tjitt % c 
n c * ^ t 9 ^ ^ ^ a © » a ** m h c b -» t in 



&#©&£*&& 
jfiJ-S^JSa C i C ©ck -5 «|RK-©ftaE^ 

tta*#^F^©tt*tt, ^ti«' 

j«©W»^fc*«9*^t;. VAttailEtt. Qui ia 
tUl$H<5^'; 3 •> K-CJb^t, C*X 6 Herein £ 
© Nature 308 t 467 (1984) K 12 ft 3 ft T ^ * , S 

6ot:tt«^^, * — * — ;b y v v H © *^ * •> 
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y . ?> */ h L < li f) * HkLM 7 * 7 3 v x £ te 
^^U, & *y $ o ^ * •> A* * ;u # 5/ 4 * K $ te tt 

t«:i«<, gasia#«fctf Br*si*4t$> s<* 



»IH ¥3-7594 (16) 

9 * *■ V&<D#abff ^ B.tenel la 

CJ:8!»ftC«l/T««*fil»l»*. B.tenella 

DC*? UTE.acervulin *? £ E . na x 1 »a t 35 ^ £ 
frlCJU^T, ttlO*&#l50v H 0 a ^■7>/kg 

crista**.*. »BtiioiiiM^a-»*nTi»* 

^^50^g/kg. L < tttfj20-50 //g/kg-?& 
S. JStT. JBSfc. teCU EH^fettPPrttS 

oa^tt. iSfftHt*3- kt *iaa cm 

Atf H.coU * fcttSalnonella) £ ft -f 

iUX (0fjLl£ poxvirus £ te herpesvirus) 



Carbitfc ( Vaccl ites, 1987. Co Id Spring Harbor 
Laboratory. 68*71 * ) « s B.col 1 0 flSJB * &i£ 
U — Cleuenta ( Pa thol . I nmunopa thol , Re* . 
JL: 137(1987) ) SaUonella© fcffl fce^ft U fc. 
rtoaa<o (Ann.Rev.Iiiiiunol.^:305<1987) ) tt . St 
m&tfv***^ (poxvirus) Lfc^-f 

(vaccinia virus) tt. t& 13 *t ft ft * J; fjj 

>u*tt, ttffl U^^lfe© * * * * -> 4 ^xfcttT 
3J> ^ fowl pox virus.*;*} t>£j!j&ttjT$>*c:£*<J!. 

m^tifc. emu. v^iT^^x^Rflo 



*C|f A3tt&* (Sntlth^^DGene 2^:21(1983) ) . 

^■rHBtt^O&^^KSSt** (Pcrkua^> ©Science 
212:981(1985) ] • 

fc&ftftts fowlpox * fc ^herpesvirus Ik C *t f 

c cdj; * **a&;i$ -< © 3 * i; ^ a£ 

»Ato 2 *^i«^$n^«. ^^(f, 

V7tKm % A&=?- t^Cfowlpox virus *H#Ai* 
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ift*? *Unm (Ot^TCSLT*- © 7 £ *• y 
* $6 9J © & *< * * - 7 0 * > © J£ 4- n w<D^ 

-e* ?3j©7-ot'XC**l;T£ac7 

c«*nfc«^ttKJ:^ SS©T3f©&«££ < * 
tt'llt Z £ ^ * « * . 3©*Hi> a#5->y«- 
©■* * C5fefflifi < KB**L* C *iKl<fc $ 7 * * 
y©?fc£il*. JMfcfcUTs &£7**yl*x 56 
©Hfc-fc t*»©ttttK:jfcTtt* fc ttftrttttsft 54 

t£ ^ -7 ? * V li, tfcttTK^Kffi 
JD* ftT 4> . * it 7 * v&m £ *t* AC* 

#* I, T-teJMfc©**S CBalancou 

* ©Nature2££:373 (1986) ) * « * t* 9V ft » K & 
^t«:H^$i. «*©^^K:*?^Ttt. 7 



wj&aa**t, 40"c-e2f*iHMy***«-h3nfc. 

BPMI-1640 teHfeT 2 L> PH7.4 ©PBS T2 

+ — (wisher) fths /<^hBj>- 88$ P. 515 
(1984)) . PH7.0 
© PBS 2 ft* ttiUtt 1 **<15«f 0J( 

mj ik * ko^7 ^x y h tcsi £ftfc, ^ 

x y M*. 12%. 18H. 24K© j* K** 
PBS s pH7.(k *n^H5«£A^«-5t^5, X 
sjfo'/'f m* 9 00x b 40#W©£'1>£«lfc«fc *) tfc 

psaft*. tt8i*ft*:x#ay4 M*v2iy-s> 

©tt* * -7* ©$IB5£iI L T18% £24%© / r 

h tftsi*- * c: <t * ft*:, ttiasftfc 

A*o*/-f r ttpH7.0 ©PBS -C3&ifcr*$*u K 



»M ¥3-7594 (17) 

(Sharaa© Arian Di s 1 155 (1985) ) . 
3L&M 

oB#©^--by Hi wt/wt(ffiffi/fiS)s iftft 
#©*8*©A--fe y h tt voi/voK^S/gfiK 
jSfc + OB*©'* — * * h wt/voi (ffiffi/^S ) 

©IBM 

i.i ajuoa 

B. * ^ (B. tenel la) , E. 7 -b A* *f l ) + (E. 
acervulina), B. 7* ^ ^ y v* A <E. Bruna t ti ) , R 
tfB. -7 * *> (E.Haxima) © ^ 4C a V* -< h*<il^© 
»ttTB*»* Ufc»^^*(3poruIated oocyte) 

»^^fi«^®^c&U f 20%«?a^J-C^^ * U 



3tft«5Mff^ SDS-# 'J7^ijil/7^ Ky^«»«t 
«d (Laenali, Nature 227:680(1970)) & 7 * J* 

* y y d 9 r- ^mcltf*nfc. 

8. * 7 <E. tenella) © > a >f A 

* *7 $ Ky^«Katl»Rtf 7 ^ ^ y 7 o y 
1.2 ft a 

(Charles 8 1 ver , W 11 ni ng ton . Mass) & $ *t • 

i 8@ l x-io'x # d / ^ h W^^i^Ci.v.) 
7 B S ' 6 xlO'**** d-/W h' nKlffiAttltd.p.) 
85 5 S 6 x 10* X # o »/ h i.p. 
120HS 3xi0*x^civM h i.p. 
244 HB ftfe^flll ftSfflii^ (7*-**-) 
1 SO 6 x 10»*-* a »/ <f f> l.v; ' 
5 Xl0 k x#ayw h i.p, 
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2 0 § 1 B E tWl 

EL ISA Cj;^ I>li3fl:**ay 4 
&£ti& ^ tfc *3 n fits ffi34*<*°'/4 
*io7-2>*<Bi£iifife&7'-x* -Kljgtfnfc (C 

1.3 tf 

y 3 WW (IHDM.Clbco) C10% PBS. ? >\* * W 
(2.0»K) iSiO ! 2 - > ;^*/H^ ^ — JM100 *f H) 



EL ISA A#PVM hieft^fflV^x 

*ffl^fett**K:-k Oft** p •/-< htt**<#»r 

1.4 **o»./*< h ELISA 
& 1 % BSA-# ^" pH7.0„ PBS H7'p * 

? $ titc$Bs< u-/& PVCT U- h ©fcftcftsas 

tlfcX^PV-T h (4 X 10 4 >*<&DJL & ft/c. X#p 

'/w h « 5 #r.j|ioooxg ©&4>#Sf "^©es^tfc 

X.fn , /'( M* 1 00* £ ©*&HffilftLfa 

2 x*ov-f h 



*l 158 ¥3-7594 (18) 

fcflO&fc *> © ) & tfBA? (100//M t^^+J-yy. 
10 # H 7$/7'f')A &tf 16</M * 5 i/ V) * 
CSfiS$*l^. de at Grothfih©;fr& (J.Iaaunol, 
Methods 35:1(1980) ) <D £fc K £ *K 10* 3© 

B^B8Wia*uo , tis©PAi-o -7 ^ * * x □ — vgaift 

5 ft© $ X o -v*BKg£ 4>ffl 5 . £<© 

*©* •* * * x o--*$B8Ste&*n-efc9 s 

a£©35%0val/vol) ^'J X?- U^^'J 
tMHDNK37*C T 1 tffflt* < *) * < #L-*ft*K W 

37 X T 3 4)Tb1 * ttfl&fcfel© $ 

*£ftlO**©IHDn+BAT Ktf>-* < >) ISSiS^fc. 
taBSti&K: l xio* $sli!/a*Kfc£<k* 

i& + HAT i)^s*Kin, 1 «£©^£*&*&K 5 X10» 
Wra7-f-^~*Hfii«#W'r*24^'7^^n^'< 



x. -\,*Vy \ y 0.4ng/«ft^^ 0.1H 0 XVfSt 

^ h'j^^tf 2.5H h,so4 ^^inir« 

©rts 432 ^a^V K-^J^SCBI14T -7 fc. 
C ©1*3. 358 © /n 7' K — v*< — IfeA * a •/ -f 
fBLISA C*?l^T»t«cei14^Wtt-Ci5> fc, 

*c 104 (DtBtttt^EMr f^t^m**^± 

^O^lD^fD'/^ h ELISA & 

205 ©/\^y; r — -?*<H£s tifc. 

1.5 x>Ka'/^ ^^^©^A^^yT-oyy 
«S3$nfe^#p»/-< h (1^5 x 10' *#p-/ 
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4 ha2/gel)A<Laeaali O tt««» fS C » ft * 
(Laenmll, supra) ^ SSDS-* ')TH*7I 

30%«tf ^ * f A y y 7 - ( 3 %-fe* 7 * X , Tris- 
HC1. PH7.5. 0.15M KaCl) T7'a 7 ^$ni)t'i: 

±yfr<t 12S*r«1 4 t T 1 % BSA&8i?& C I % BS A , 
S0«H 'J Xfit h 'J <?i pH6.5. 0.5M NaCJ, 0.05 
% TwQ9n-20)*TjE)fc*-££ftfc. PH7.4. 
0.05% Tween-20 PBS 4#f*fi*J&£ 

*)*aj**lfc. jft^ffittttSS^® (4-chloro 
- i -nephthol (10«iCD7K® / * </ ~ JtsJk&SQni 
©Tris-HCI P H7 . 5 * IZ 30 ng ?3 ft? $ ft rt: ) . 0.15M 

Nact. o.ois %mnm&*t0t) * asana s T3o# 

C £ -C^^ $ ftfc, ^jKnV-f h BL I SA . tC H T 



»■¥ 3-7594 C19) 

filtl^S^xX^ X 7' ° y r 4 V^^llfiU 

2 o-^vffifctt 3 a«OR8;ft(a)#-07 

-f > •/ 7ies <«k iiAiacfiiDi) * 

fc<Z>. (b)2X«3<OSfiK («k 6A5&tf20C$) 
iZlfc&tZbO. &CF(c)#ttO«a* («. has, 
13A6&tfl4B5) 5C*S-6*T ft *> <D--3C*T: tt 
2 ft C t fry* $ titz. 

iX * ** * IC^B.f-^7>a»/-f h & B . T -fe J\> 
7' »; * © * * a •/ HfiH^fflt^^^^ 5/ 
^ a 9 h C «fc 9 ftm^V £>ftfc (M3®) . 
3A5, 13A6, 701. &tf20C6**t;#tt©BL.*ttE. 
■r # ^ B. -7 -fe ;ts7 V ^ © x # a yM 
jttSftfcgSK&tfB.?-**©;' b/Oj^6# 
ftfcg e»*tsm 6 ft. 6A5 O J: «5 « flh O fit 

h KCD^te^-f ft C ±£<7ikZ ft*: v 



S L £ 

7^ UTg&tt(qel sUe in kd) Sf^fi® 
reneMa ft^ervullna Maxima ^C* * 







Sot 




SP2 


Sp2 


(kd) 


7B2 


da 


>200 










704 


6, 


120 


120 


120 




110 


701 


6. 


120 


120 


120 


N.D. 


110 


20C6 


G, 


120 


120 


120 


N.D. 


110 


3A5 


» 


120 


120 


120 


17 


120 


19D6 


G, 


180 


180 






120 


8A2 


G>a 


37 


37 






37 


6AS 


G.b 


28/26 








25 


14B5 


N.O 


>150 


N.D. 






N.D. 


15B3 


N.D. 


>150 


N.D. 






N.D. 


14B1 


Ga 


6 


6 






24/17 


12B2 


G, 


28/26 








24/17 


15A3 


Gi 


28/6 








17/15/6 


1SA4 


n 


28/26 








105/15/6 


12C3 


G 3 


28 




N.D. 


N.D. 


25 


5B6 


c. 




N.D. 






6 


3C4 


« 


a 


a 


a 




70 


1602 


M 


a 


a 


n 




70/85 


13A6 


M 


■ 


« 


n 




110 


11B6 


6 a 


n 


B 


n 




105 


12A3 


C a 


0 


m 


a 




24/17 


1204 


Gi 


■ 


N.D. 






N.D. 



-623- 



• g &tfn tt. *ft-efti*G a.tfigM 

• ■ tt. 24~2Q0kd JUJt<Z>* -f *©SES©*a*&G> 

• n.d ?5*$n*ffitt&£ (£S) * ft 

i£ (Pierce Che*ical*t) X tt fODOBEADS (P I erce 
CbeiBicaI*fc) SE^T'"!"* 5 ^A/*ftfc. 
{Z>^&©$£. 40© I0DOBEADS tt* pH7.5 0.2H 

© «j r v -c 3 &&#*fts i-3«ci 

© 1 *M -Ha A<ifcljni*fts mar 5 ft*. 
t&SgsSftrt:****/'* r (3X10 B )**tJ 2 00 /i ft 
CO PBS pH7.0 *<K'jfcA4 + Jl/^SSJlllS ft* 

is#raiatt*ft;fc. a****^*-*' * v 

* ^fr? v 4 K (PMSP) BE 0. 5 

4<k^ «E»ln*ftfc. 



» 7" 'J V $ ft fctfl^ * A * ** UG 0 50% ©31 

i2,oooxg -r 4 ^ra^^^i»LTtfe«$n. &?f> 

v 7 r — (0.1% SOS. .0.5 % NP-40. 0.2%-? 
* * -> 3 - ;pgtt HJ >) i» , HUM PMSP, 1(UM 
Tria-HCl. pH8.5, 0.15M NaCl) ? 3 ft $ ft *: . 

Sft. 2 XUe»lil*»«&J**60// A^JtlDUs 95 

ttf$$-££ftfc v <</u$ ftfc X # o •/ A \ 

5SSttl2.5%y /u*T©SDS-# »J 7 i? »J JUT 3 
Kyjv*«ft»K«* * #■!* ft* 
77 -r -C* Drafts ft fc. 

&tt®4 ^ffiK^SftT^*. *«a'/4 r ELI SA 
ti /c <fc *5 K ' W 7* 'J K-^Rfttt 2 -?©**:* i) 



!3BB¥ 3-7594 (20) 

Triton X-100 pH7.0 PBS* t RlfS^fc $ ft 

fc. ^fg^^ttl2.000 X« 3 »M©a^5J'»K:^ 
$»■*** ft* 8*J?S<b*tf nV4 JSSJtttS £ 
© P H7.0 PBAKfct L 4tt*» r * 7 * ^S3500 

© caff) * 

ft fc. 

■«M- v ftfc * * a •/-! K£6!R (AS 

etitc a 1.5x10 i cp«*<gfi ire <t $ & * nt ir* * .) 
* tt at ft « * a k « £ » » & © 9 5 % * & *. t ^ 

h»a»(lXlO»cpn) ^^^-T^Buffer 
1(0.25% HP-40, 10«N TrJa-HCl. pH7.5, 0-15W 
NaCl) C«SJWr * d iT1r«*>ftfc. 4X-C16I^ 
ffli8#4fc* 7* S8T a — * (Slgna Chemical 



3C4.6A5* 7D4. 8A2, 11D2 JR^20C6) > Bl& 2 OL 
i©»e»*tfc»^** (W. 12B2. 15A3, 

!5C4a^l9D6) 

PH7.0 PBS tti©8^*SX-5^ K#7*CX# 

* (PBS pH7.Q, 0.3% Triton X-100 VttfC) 

fc^sjenvT-f h ©jS^^ (reflacttle body) 

✓ h CDHSJ*ft»(apical ti P )*^<SSfebv » 
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1.8 ELTSA . ^^Q7'P 7 K JllffttKSL 



6. tenella Low B.acervulina E.tenella 







$02. b 


Sdz.* rtz.« 


IPA - 




3C4 












11BS 






f f 


1.2.4 


105 


12A5 


M' 






t 




14D4 


«' 


♦ 


♦ t 


1.3.4 


66 


15B6 


W 1 






1,4.7 


20-24 


I7A5 


M' 




f f 


1 


150/83 


28B6 


W 1 




f > 




25/20, 












66/60 


I9C6 


«' 


+ 


+ f 


1.2 


25/20 


20A2 


M' 


+ 


f f 


5 


66/60 


20B4 


M' 


+ 


+ + 


1,4 


86/60 


UC4 


H* 




f 


1.6 




12A3 


M* 






1,4,7 


22/24 


13A6 


M* 


♦ 


t f 


1,5 


110 


1466 


«« 






1,4,7 


150-120 


1401 


H« 








120 


9B2 


M a 


+ 


f + 


5 


66/45 


12B1 


h a 


+ 




6 


26-28 


14C6 


K» 








105 


15C4 


tt a 


+ 




6 


105 


16D2 


H' 








60-80 


20C3 


H a 


+ 


+ ♦ 


3 


14-17 


3AS 


120 


+ 




3 




.6A4 


120 










7D1 


120 






1.2.4 


110 


7D4 


120 




+ ♦ 


5.1 


no 


10A6 


120 


+ 




1,2.6 


105 


11D2 


120 






4,1,2 


105 


14A1 


120 






6,1 


110 


17B6 


120 






1,6,7 


120 


17C6 


120 






8,1 


105 


1906 


120 


+ 




3 . 


120 


20C6 


120 


♦ 


♦ f 


1,2 


110 
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» BR ¥3-759 4 (,22) 



11A6 
-7B2 

11B1 
11D4 
11D6 
12C3 
15B2 

15A3 
14C3 
14A5 

8A2 
6A5 

11A1 
11C1 
12B2 
12C6 

16B1 
1805 
20C8 

14BI 
10A2 
5B6 



fit 2 it (2) 

E.tenella Low E.acervullna E.tenella 

Sgg.' Sw.» fa.* _ 

>150 

>200 t. 

>150,2Q0 - - 
120/24 f 
120/24 ♦ 
120/24 * 

120/24 ♦ + ♦ 

90/10-14. + 
60 

120/6 - - 

37 + + 

28,10-14 * 



24 
24 
24 
24 

24 
24 
24 

< 6 



ipa- 


7.5 


105 


o 






>200 


1.7.6 


27 . 


1 


27 


2 


- 


1.8,2 


25 


6 




1.6 


28/14-17 


1,4 


6 


1.3.6 


6 


1,4 


37 


1.6 


25-28 


1.6 




1?5 


24/120 


r,4 


6/14-17 


1.6 


48/25/6 


1,3 


5/14-17 


1.6 


20-24 


1.2,4 


6/105 


1.6 


6/17/15 



fiSXtt, 40-l50kd(H'K 12QRtf 80-150kd(M»> 
3fc £ 25& & 40 - 150kd (M 3 ) 0 # ^ * £ ft o 838 IB 

* * A * « '/ 4 rg£3t© I /5 •C^ttt^tifc* 

«Ss (5)5 4 r*ffi. (ems**®. (7)J3tfr#R 
f. fc&tfc&Kfc^TlftttC* 9 fil H 1 * * I - 



ft Mtf * ,/ * o — ^yj/ffifti 7D4. 7D1. 20C6, 
8A2. 6A5 &tf7B2. ttift&CD^/^a - * 
f*£#i#*f*/N4 ^'J K-.-*0»"C ATCC 12301 
ParklaMA Drive, RockvUle Mary land 7* £ ^ * b 
*HftJb<D3r§€* £ **HPft;ffl€»-9«: HB 97 
07, HB 9708, HB 9709, HB 9710. KB 9711. & 
HB 9712 
1.9 vfc: oifttfey -fe 4 

— iz y^JigtttlBg^Doran^© J.Protoxocl 
2£:544 (1978)©;*&Cft- 3 T«Ht^H/:> 4-* 
<2>Lab-Tek Slide T 40 - 50 % £ * * * T » & $ 
fc MDBKOladin-Darby bovine k i d ney) ffl IS ( ATCC - 

cl 22)*<- 9 v *; vsaJijRfiasa©^^ 0 mffl ^ 

fia88tt50. 000X1*200,000 <Z>*&333 nfc * ** a 
»ttlflltt1***l*. >Sffe& 3 .16,24.48,64,96 & 

1 2o*#fflgK 1 00% / * j -;ksst 5 
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ISftft 3 «*HS £24l#raB ©Be* BJESftfc 
» * » tt s tafllHK:xiffB>/^ N ( » 7 El . 3 1$ 
IBiaK;7D4 ktfl9B*r«flB C8A2). ° 
h tt/g fff L (704, 60^fB!) . 

*H0fci*!A#n'/*f f ©affi&tfBAfrflStt* 704 a 
# (» 7 Els 704. 31* frig ) T91*<ft&3*Lfc. 

(#S«#) Kffc'ffU. &CD48H* KT >/ V r * 
iS«5L»tf © Mil 7 B* 7D4, 

v h **«isr * c-^n. •>•/ y f cm 7 Es 704 . 



(^7Els 15A3) XttlflWrt* # o-/-f MS 

200!i^«Ul{ji> 8A2 19D6l*f3&#tffC 
J;*)©S$nfc. 8A2 tfttttts *#avM f©I 
35 (3R7BC. 8A2. 191$ M> * «W*®i/-/.y 

K <&£T OR R| (H 7 B C . 8A2, 1201*181) & 
tf»ffl*ftfc/a'/'f h <Z>£® (18 7 EIC. 8A2. 

120*H) cfffc-f *37kdOSe«iSlCf *. 

?D4 &cH4Biffifee£ * ggu^*i«a&9£H:a 
mm******. 

tt*19D6ttl8kdX # a r & Bl ft E S £ 

sis* s & r , hisiftntt (sb 

80. 3 ft Hi* lQM)<DWm'&tp0 : 5t& J R± hSL 
KttlflllffiihlftXJirnvrw h c «* o m $ n/c t> o 



» OB ¥3-7594 (23) 

ft * 0 t« ift tt . FTfeOs 7D4 

»*tt«aitttti*nfc> MH7 Bs 704. 

/ n'/-f> ±K:#?$EI20kd HfitB^nie Ufc. 

$ ft A* fc . 

J/E&14B1 i£!*(*7D4 <D * ft * ttttl <D K JS tt 

^ - y s rttfr-5*"torart*#«'/-* f c » 8 b * 
i48i, i6&*r«n)' o&s&tf ia§js££fe u v ttifeF*j 
x*D'/>f v n&mmmmz&if emu* 

* C i £ 5* L*. UB1 
CB«$nfcMtt/«|4'/i'l' (1&8BK 14 
Bl, 1 001* M) *©3fcfl»&> o F 
JttmUtttt£*tfc>'o'/-f MDH« (JR8B* 14 
Bl, 120 B^W) C7?S-r«. Ctf*7D4 RtfUBtic: 
J;&*3ft*Sfcft/**-ytt»ffilL-ti**. 

120kd £ 6kd£3|^KfS£*#?ft£#LTlr>*. 



E. ^ ^ 7 O^Si^^d: OCf ^i. - 7 h V A* 6 CD 
(* 8 EI B K 'J lHt9, 3l*lffl>*<. 

kd£l±;& 28kdCD5&®T n^*n7B2 J5Ll>'3fl5 

S37kdSS«) tC^^ns HT(c)^'f d , / / f h 
t^l20kd &Ch'6kd ©ISST*tL€n7D4 \% Ik 

Schraatz © J . Pro tozoo 1 : 109C1986) O^Tifc 
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II BR ¥3-7594 (24) 



1 % FBSfci&ta Lfcfc'hlfc'ifr&fct&^K 

7.5 X10* «B/rf©«K-c»«**ifc- 

ftfe96:ft) ^ 1.5X10* ®.lBEa*<^»II$ 40"C 

P H7.0 PBS c»lt + #CiMf4^ S6t30#ffl 
(5. 6 ) - a H-* 5 *^*<***«tt 5 

± (BIB HI* M y -BDTA"C40-Cl5^lffltea 

(RBAOV-SOLV« Naw Holland Nuclear) ±C 



U.S.A)**. -jplCOS. 50.000 B.x*7©B3 

&*£ft. mwfczm^r? 

r l $*IB!r1-*> ftfc. 

-r * * to Co.-te y Y to 4 A. ^'J-, U.S.A.) 

■C 2. 0 KtI»Sft. fl^«9« 2 - 3 ttNU BP** 
-OteG* t?s 39*CTiSS 

< #*<tf£ftfc« iSflSfc. 10M jUOHCJ: 
* P H£ 8. 0 i^lHS 3 £ 0)»«**i6iP Ufc. 

r * - ^Tia^/a** *ft*. 24 

RNAiflM jjbSftfc. 
£BNA tex -*~r * 4 % (Maniatls et al) £ 



*&H<* ftfcA* d >/4 h7J8Sfc3ftfct9n£&til 

9ii*ftfcttIfttc«*»>K«*ftfc. 
&7*n->K (laaalosidK O $ ♦) 

*aa$ftfc. * * ° * k hdbk^ss^^* tts 

^90«:^$ilT^S. 7D4&& (□) 
8A2 ft* (O) «. RtfUBlffifc (•) tt. 

/<v7r- (A) &tf**!£!n;* (x) -CiaiT 
* 7^o->K (x) ti 

2. cDMASHHS j u z^JOS 

Otil&XK PL96 K82SS3ftfc. fr^V^VJ* 

ttPBS(0.15H NaCl,20»M V vWi* MJ^A, 
p»7.9)Tifcfri* ft. *LT5M ^r^^-n-f 
V f"T *> T * — h . 50nM Tria-HCl . 10»HX f 1/ V 
^T^yf-h^T-fe^-h (EDTA) , 0.5 
>;i/(Sarko«yI :N- n ^Wf '>Vt f 'J f 

i., ^^v^^^^Co.) & 0. in $ - * to* 
i» A (a y *— -rr-f K. ^y^'i-. 3*^- 

»«S»*nfc. WBB»«tt* 85ttS[JlTtK^ Ufc 

-#4;-. V N a^tt*T5.7« CsCl. O.lrt EDTA, 
PH7.5 omWL\.2 i^O±^MM^tltz. afi^^tt 
^ y ^ rr y s» 50.1a — ^ — 4 J "C4000rp» T15*C 



-628- 



r A v — ( *< — 'J yA'-ry^U) £ & 
jfjn U 3t v lOfflM Tris-HCl, lnM EDTA , I % K x S> ^ 
8Bt Ml^i. (SDS), pH7.5 ?S?$1.25a* * H 
37*C T30#IB!*3«UK ±B»fRtt7 

x * y 3 HttftH* & 1 /tt£©^tCf$^^ 

A X (rtaniatia) 6 P197 C£a»<**lfc* 

'/3*(dT>- -fc ;v p — C^r^vi/T^T 
-f y * * i> JiT^RNA 2 mg£ 2 & 5!fi i3 $ T 
IHSIS ftfc. * 'J (A)* ANAttX * y - ^T 2 Si* 
tt£*ls * 2 00 // ACWfKSHfc. &tfai*26G 
nmCDOO^ *5> ?Ki S ^ tt tf>26 ;/ s *C & rt: . 

2.3 * o 21 d h 
E. -r * ^ O > a '/ W H«x — 35 £ 50,000© 



« FnT¥ 3-7594 C25) ; 
{yvyv) v — XAyisy*?*?!*, NJ) 

wua«^^ &s tis «j <pbs>-c 

E^^H, a-;M h«2000Xg 4 , C10#Pa , JcB 

y-(8.29g/£ NH«C1 . 0. 372g/£ Na* EDTA * 
l.Og/i KCO a . pH7.6) <C|?ttffi£ft« ?KJ:-C30 

> a Mis a^*»CJ;*)iaiR*n. P8S 

7 T -f A — ( X £ 7 7> -f o V 7 7 A 7 * V 

*> * - ;i/ ^ A 3- h V — U.S.A. <fVy<fffl%7 r 4 
T74-*K) 1 g ***r * * ? i.£iBifl3tf 

[el4*<**X. RNA *S»0A»C K7^70±?l« 

/u a - * ( D E AE » 7 v F VDE52, 7 y h v V . 
U.S.A. J.^-f + -£;-*H. * »J 7 h :/) 4 1 "C 



/ n •/ h *<PBS t^?l0afi CD ^ * h CD * 7 J» 
C^lHKs PBS Tit fcii 2 ft*:. > a !/-f h 

ft&® i oo/rfoigs^^^ifiLat^fftottiSj^M"© 

2.4 / hraRNAQi&ai 

1 X10« - 1 X io ,9 ofiB^*^wr P 

•/ 4 h -5 U y h « l.H©v;^t^ U-f h-^(DTT) 
&tf300 itM£0RNasin ( r d / * f 7 , 

v^yy, ^-fxaxi/y, U.S.A.) $ itftt & 
TBL/SDS ^y7r-(0.2« Tris-BCl. 0.1H LiCl, 
25nM EDTA , \% (»/v) K f '>^« 8 t Hi f ^ 
(SDS) » pH8.8)10«l + ^ie»S ^70 ya- 

3000 x B -n&foftWK. & 0 ft ft $> n/t. ±'?*^* 

li TEL A'y7r-t!?ai^*iKfe7x;-^: ^ 
D D 7 * ;u A : ^ 7 7 $ ;W7 —^(24:24: 1. 
v/v)T 2lal?»ai$*t^. 



^I§rts 7* p * 4 i- — -fe'K 1000.U ff /a«T37-C 
30#raNHfc (^») $ tt. H«07 * ^ - ib 
p p 7 * A (1 : 1) "C^lfttUdn. ttH£2 

X«-20'C T — %Ttt^ $ ^fc. U v h CttiR) 
tt. I0,000 x g 1 *$ffi<D&,bftmik. TE (I0«n 
Tris. pH7.S, 2bM EDTA) 4 1 C U *Sl ® $ 201* M 
15'CT ISO.OOOXg T 4 ofiOCsCl^ v > B y( 5 , 7 
M CsCl, 0.1)1 EDTA)*j1 

RNA ©Ct»tt 0. 2 M ftK^ «J A j$f&*>^ 2. 5 
- ;u?Itfc?$$^^. CI © £ RNA 
t±7^r^ 'a ^fB'ifi3tKFi97K:EW$nfcJ: 9 c 
^U(A) 4 RNA-^itta^ ^ 36 £ ^ 'i 3* -dTHr )U a 
-X Ji*-Kii2g*«tir^nfe. ^SW^tt. 5X 
10' O^p*/^ h*>^CD^RHA 1.9«<DllCttx 
3ft20tfg tD*'j(A)' RNA ^ttlT^«. 
2,5 fe^ftftP'y p KDePWAO^Jft&O? 

2*«(cDNAtt. Ba^»J«LT^*tt^^«* »; 
(A) * 6/ri ^r^- (Gubler) ^> Kl cfe *5 
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Gene 25 : 263 (1983) H SS $ *I T ^ * "J * 

|R (BRL)&^*a^lfii*^^r Sfca©B.Coll DNA 

* v > * - *M (i*-o^7^F /< 4 * * 

7'X) ^mv>"C. £j*£*tfc* 2*0tcDNAtt T4 
DNA (BHD "C ft W • H "/ £ 5/ ► * tt 

tt£ '* LTEcoHl * - 4 ^ ^ 

$ y K AU^X) T&g&EcoRI 'jy*- 
(GGAATTCC, 3 * a* U — 4 7 "J * — *0 M 

ii7c©7"o h n — A/ £ l /c a< t ^ ft to & ti & • 

«>HMfcLfc», t * ^ (Huynh) 6 C <fc 0 r 4 - • 
^ a _, N '_ (D. Glover) W DNA * n - ^ V ^ £ I ^ 

HRftrra-^^ 19B5. irl r^, rtfy* 

y,D.C. P 49-78 IzftllZ tiit X o A gtll (* 

£*lfc. BcoRI cDNA»r>ttt. BcoRI 7»#&? («Wf) 
Us KV yHtifc Ufc X c til (OR ( * f^^S^-V 



BcoRI 7!<Z>#jK («Wr) atft* cDNA 
ttBiogel A-SOW^T-iSM© V * * 
300b. Pefc WDN A tztbVC Huynh 6 

7?*?*). yio88 m±saife-t"C7* i*--*- * v#tz 

Z iCJ; *)J»M<**fc*Lfc. IPTG#£T7?0 x- 

* gtll> n i/'-f KcDNAffeSi 7 -f 7 5 V - tt v 
I50m» r ► & ^ 10. 0007*5 - * ©«£7? 

Y1090 HlBfcUTCC Na37197) Jb^T* U - h £ ft fc . 
6 fit ®± IB 7* U- h tt. 42X 7! a s *m*ft& $ ft- 

h ©as****** 

Mt^a-^7^^-T!lJB5^^ 37 "C 7? E 



ft B8 ¥3-7594 (26) 

$ftfc. #£>ftrt:DNA ttGigapack® * v h (*5 
^^_y^a — ^y^i/^f i) T> 83 it tc © 7* 
o h 3 - lb K L fc , 7 r - * /< v * - ^ 
S ftfc. 

(ATCC N&37195) JtT ? \s - * 4 y f ? Z Z t \Z £ 
*jm*g<***ftfc. !Hfft;L©lt£W^ (^-7-t- 
X. p24) r;rofcf^-tf-D-* 

* X 5 t? Y *v J > Y (IPTG, >r \ i> >\> Co,) 

<D#2ET7?> X-gal r y ±T:?t ±m&®7 7 

> P h ^ 'J (A) * RNA© 2 ^tKcDNAO 3 tf - 

fit. HKttKtt. ±i$©«fc -5 £11 
y/PT©&i&^fc*9Bf C^-f V -(Bailey) h 
Anal. Biochea, 70:75(1976) ) . H^5'J-0» 
^Cffit^afc 2 #:tKcDNA 2 00 — 4,500 

^ hcDKA«/< ^ $ 4XCCGAATTCCG U V 



— h^^KOl^^^ 185 <20«M Trl s, pH 8. 0, 
0.5M NaCI) t!)3(0fl>^ v ^^jJfe'^Cl^ *L . 

WTBS t 4 tta - ^ V — i/* — ±7?2 — 4 

^y^o—-^ (7D4. 701, 20C6, 13A6. 20C1. 
11B6. 3A5, 13A1 S.t;i5B2^^^) OtztotoU*. 
3b<7*-^*^s fl^^S 1 00««4» C20% FCSs 
0.15M NaCI S <*: ^ »l IS 3 ft. ^HIMftfcO 

> V M43<D^ ^ 0 7 

— ^^tK^7*-/bi 4 W - > * - 

*-±7!J&«$n^. i^^^iA^tt. maT. tbs 
7j7^;b^-*5-6!gvjfe^-rsc:i^^^Kt^ 

tt^tt^^x *- ^ ^ (Hawkes) Anal. 
Biochca Ulii42(l982) CgSSB£*tk<fc*7 ^ 7 
-I ^ * *< ^ * * > # — 

(hpod) te£ (^-'jy^-^y^U) ra-^^ 
^^^K^i 7^;b^-*t§SUs^C3og/o£ 
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«* m $ n fc ♦ 

E * / £ p -:Muffi&7*-/t/£Bi 
* 2 ^ »; - a y /tt 1 7 - * 15© $ ft/c. 

i|.D^bo-xc^$li, _L 12 7* — ;u ft% & o % 

^ * n-f *7 ft*. >tni2-4i 

CD 8 ^ CD ffi {*: CD (*) 3 OCD fcrfcfc. r«*>67Dl 

704 K*&a f 20C6jjfi«tc J: o ism^fts <i:^^$ 

l^O^^J-iyj/Ktt, 5A5. 7B2. 15A3, 

ft. 2 ^ y — i y tt. 7B2. L5A3.20C6, 
&tf8A2 j&<BJ^*tt. 15A3, 7B2 fcCf 20C6*< 3 & 

EC 0.05%©tween-20 C aff 'J ^ * •> X * U» y (20) 



»M ¥3-7594 (27) 

>tSl-3> A $l-4&# / Sl-7; AS2-L X 
S2-4&tf J S2-5; ffi C A S3- 1 £ ft * $ ft fc . * 
ft-? ft * y £ o -^K#6A5 . 8A2 &CK7B2 C «fc 
(5 1218$ ft* 7' 7 - * *<tt£*llC!>c0NA7 4 7*5 

|j- + KBS**Lfc. 6AS SKto.tKfc* 

£j££"f *7 7 fcftfcONA *<EcoRl C 

(v^T *• ^ X CMjniatU} £ s Hfli^^jWplSO) 

KJ:d*llf$*ifc, «HT1150* 890 &tf6is CDJg 

$tCLT3fe&3ftfc. 
4. ±0Sffi»Tg)7O tJ7 (5 1 MER I A) jg fc^P CD % 

a 

7 r - A Sl-7 £ 1. 1 Kb£ 0. 9 kb 

BcoRI DNA »?*<*4l? ft#» S ft* 

pEV-vrf2RC/ : pEV-vrf3. CO ^ ft ft CD EcoR I CD SB 



&JCffA3ftfc. d ft £ CD-** 9 - ttGene 1£:31 
(1985) ICCrowl & C Js T i£ ^ S> ft T ^ -5 <fc } \Z 

uri&*:fcT * ft P5:fr<z> ^Jtttt^ita^^-c * 

UlnHtm^ K*<h Bernard ^ £ £ -> T 
it^'sftT^S (Methods in Enryaology £1:482 
(1979) 3 I^t^r?^ 5 KpRK248cIt.*«#*- 
S *»IB«cMU06l* Mandel^K J; T ft £ 
ftTI^* (J. Hoi. BUI. ia:l59(l970) ) 

5 KpRK248cIUl£ATCC (Anarican Type culture 
Collection) iZ & ^ $ ft X *3 * ft * ft § A ft 
#-fATCC 33766&C/53338 *<»4*ftfc f 

WHCD r 7 y ^ 7 it y h (^Wfete^) « 

■T5h9ifife CManiatia^. ±12 > 68 -< - <J ] *30 

^ftT^ ^ c*; -5 O.D.CSSOm^) *<0,5(0^ 
^T42'C h ft* # 2 - 3 5* Tel CD i& « (Incu. 

ballon) CD^. l«iCD&#£*X$x * L T ^ *4 * 



cD8BBattifi/il^SS«:«fc0lfi«)^ftfe. *SB3cd-«> 

v bit Crowl^K ±S2x tCJ; -jTil^^tlT^S 
<*^£#*)&:bft. O >; *f - h tiLaemoli 
Nature_2il:680(l970) v efc T «c» ft T O 5 
J; ^ C K x ^ ^U^K f MJU (SDS) #i)7;'j 

fct^T. y iucf 3 CDS S !g ^ -7 (Coonassie) 

7- 'J 'J r y h 7- ;u - -c m fe $ ft /c > x tt 6A5 
y p - + /i/tftft&tf ^ 1a- * * * HP0D3 y •>* 

h (Conjugate)^^mCD/c«)^^^"r^. 
^ y - V ftffi CTowbin^K Proc. 

Natl. Acad. Sci. USA 4350(1979): Burnetii, 

Anal .Biochem. U_2_: 195 (1981) ] CD fc «) CD - h o 
•fe ;U a - ^ IM C # ft . 

£CD##rt** ^ —pBV-vrfl42 CD I ^lfi3T CD 

0. 9 kb cDNA #¥t< 6A5!n* i SJfS-T «20kdCDM 
aiiSltUl^Cit^Lt^fc. I. 1 kb 

(5'non coding) KJl^fXT^ 5 fcftl? & 
ft^ttWRS ft* fr., fc. CCDgeHCD^ 
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^0 KH,P0« 6. Og. KtHPO* 4. 0g, <NH«),S04 

5.0?, MgS0«-7R»0 asg. 2i.o«. 
rt 9 V V l? f h y (Bacto Tryptone) 3. 5 g. LB625 
7y^7t - 2> (Antifoan) 1. Oft'. ^ ;u 3 — *25 
g , f 7 5 y-HCI 70»g. fj* $ y»* (6IBC0 

i. o*e* ittitv^ct^B^^is-sfc* 

Union Carbide © HA T * * LB625 7y*7*~ 

i. 37. 8% "£625 t^n/^A^-t^tay 

K(Saybolt Universal Seconds) ©ftSE^^"?" 5 

if uyiHf'jrts t:uy^4f -f K © « * 'J 

y h yfiftifi> Jflftri »J y^ -3^T5 
K s tr y k** — /v-hci &&tttoiftt£ + 7 $ y 

-HCl © *n^n0.25i« ; i- 4 J > r -A'O.SOagi 
*ij y *-S**> ©ft*7G*WU PeCl, -6H, 0*2. 7 

#XBS*6ftfc. 

*S««5© 1. 0 aft a>H«« A«12.59^SDS-« V 7 * 

-+n>tt*<7Dl, 7D4 &tf20C6) ©7--/U*±.g2 
Lfc^^ltra-y (probe) $ * * 

(3U0EL -rr*/uB* y2) 4nc#£-*"5i50 

(SlioBU x*/bA* u-y 2) 
* * , Cfij&^i u fc. 

7r -i?A«2-4 DNAttEcoRI -CrUHfcSfts 1.7 
pEV-VRPK 2&0<3 (Crowl -hffi) 



?0Rl¥3-75n4 (28) 

n8;ZnS0,-7Ht0 <h CuSO « -5H »0 © * ft ft £0.8iig: 
CoClt-BHtO^ Na»Ho0 4 -2fl*0 CD * ft-? ft * 0. 7ng ; 
HaBO j £0.2.mgi * LTMnS0*-B«O £0.5ng#W 

(i»«unoreactive) g6®©t£St*. fr£(30t) 

Rtf#8*5& (42X) aBET0«M»*£«K* •» 

V1090 ft* Vfi^x 

y(lysogen) * C V> T £ -*\ 01 & £ ft fc . 3© 

X 2> y • 7 » v r#tff<Dfc»K> 50** © 
(culture) ttlB*8ife (Menlatla^. ±f2, 69*< — 
5;) 30-C-C O.D.(550«tf) A<0.5^«S«-C 

&w$"**ft. 7r-s><Da«i*«»-r*fc*c 

42'C fcft*. 42'C -C15#8U IPTG^lOoiH^ 

«5«t^UDi^ l»f|*37n:T!30^W^^L,fc. 
t&Kgfct 4 'C TjS'L^IS^: <fc £ ft* StLT 

Lae.nll ©t*ttliffi*S (0.125H r V pHB.8. 1 
%(*/v) SDS. 1.4W 0 - * ^* r r x 9 J 
0.01%rD^ 7*/» n>7 JU — (H/V) . 20 9^ (v/v) 



5 KPHK248cIts*#t;±8a®a^ttCl061«K:^'pt 
tKfc***ftfc. *«t-45-IV^ 

*y*s Si^®e £&Jfc-f * i <fc*^$ ft^ 3 o 

© * y ^ d --h ;i/^*© r — U\ 7fil^ 
K%T©^JSSffift©5^S©5fe3l^^ ^T. 

ifcs* *ftfc. ^«Es:j5£tt©iim^S6««mc 

^UiaitW^dyaatea) OxX^yT-D y 
tff C <fc $ > 3 00*; i?D-f Jl/ljt^Oi^s 
ttt>^ 7D4**©r-rt*fr&fflV>"tttak-*tt&ft 

Bit© 3 ° j5.-o*n-en*<sDs-* »j r ^ 'J 

^tr. S^© I. 7 kbft A135*^T7*7 ^ 5 KDNA 
*$^LX^ZZ RC^K^^S^ < ^65kd© 

^©eskdsaft©^^^^!?^^^^^^©/!: 

-<Uvt-©#&ta&©*>£T£ffiSl 
(supernatant) tt $ ftfe. 
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1. 7 kb©»A»*#fr»£r * * 3 Ktt* IB 
lAil^K (recombinant pro te i n) © & © & £ 

t**, :©r?^ Ktt, >UI857 (Arber#, In 
Cold Spring Harbor Monograph, Lambda 0,1983s 
Hendrl* Eds., Cold Spring Harbor Laborato- 
ries, Cold Spring Harbor, p450* tCi ■? H 

K** OMBtt (lysogenic) SMC1061f§:£*Bl& 
30ttr7X$ K + O Pt 7'n * — £-© 

88* £ (sporulate) £ ^ ft (oocy s t) O cDN A © #t 

*K«i;->T. a - Ki ftfc28kdg ©&3B&Mt 
*fe*tfc. C0l6Btt*;^a-t^tt* 8A2 

£^3©cDNAK.fc o T 3 — KS n/c45kdS£»© 



I* (compression ar t i f ac ts) •£ R$ £ + 3 tz «> fcl . 

kb EcoSItt7'^^$ KpEV3-SEQ (H12S) tC f£ $ 
Hfc. d ©7" -7*5 K ttpBV-rvf 3© BcoRI 6B(2fc: 

ya-ti. v x 9 ffl-c-*iao<DBij|» 

fc&KBaaHI £ Kpn I SB & "C 7* 5 * 
S K*»ttfc'T*fc*>K:flS*>nfc [Henikoff. 
Gene £8:351(1984) J » • # U V X * - # © Xba I &B 
ffifcU Ka*a«-Gilbert © ftj & 0 K?fl ft iC ffi T 4 3* 
-*ffi© 7 ^;Wt©fc«>K{!SJ?§ HTs 
7'?^ ^ — CGGTCGACTCGAGCCAtt *r ^ *f - © fi£ £lj ft 
©fci&iCffl t> & ftfc • C © r 7 -J - tt.Haniatls 
±83* 122-<-s>. tri^-Cil^^nt^* 
C T f, P ) ATP(ICN) £ # y * 0 * K 

fc. 

8513B!tt. «axa™-Gl lbert 82 ?U ft © tZ {£ # 
f*. 1. I kb EcoBI#^4i©#]PaeM££;^LT^ 



»» ¥3-7594 (29) 

5. DKA t in HHH 

-J&ttC. «»©— BJfe©«««|© 1 fllA^ft ©r 
7* § KDNA ©^JiS^O^j^tiBirnbolm^ (Nuc- 
leic Acids Research J_ J 1513 (1979) ) ©JSft* 

«j® © 3 d ©/hfi©DNA 

Anr^i, rsxs kdna ©<*;<}^fl©t>©i;t> 
aft* > * A5t^»i»««fc s^ro^- 

^©&K L .j2 «*tt*ffl^TM8t<**lS. CHani- 
atis^, ±12. 93-^— >' ) . 

IS^^St-rS^^TH^^ 7 7 U — h ©cDNAs 
©DNA KFUtts **X«E* Cell I£ : 753(1979) & 
CK Wallace^. Gene l£ : 21 (1981) J; T * 2 tt 
£ -£ ^ 7* * X $ KDNA *<»iE**tfei*?fJC, 
Maxaa ^ N Methods in Bnxymology 6^:499(1980), 
Oit&&)M$im<Z J: ^ */cSanger^ v Proc. 
Natl. Acad. Sai.USA 11:5463(1977) s ©<j|-|^ 
fcl^ii^ <fc ^ T*^$ tL^:. «9t^*ScDfeae>©7-a 
r3-;UKfct^Ts 7 - -r* T * - dGTP CBarr^. 
BioTechniques J_! 428 ( 1 986) ) 1*. G-C © E Ifl »D 



5. 0. 9 kb#?-4»©ecoRI 65«t©fifi4> S 

jc * y 5? ^ e -r ft 4> *i* ffiiR^©^ 

^ © ^ t) « /i 7* $ HZ . Ztlbit^ Haxan 
Gilbert i^Cj; *pBV3-SBa# »j 'J V^-^OXbal 
gfi-(5^^©*>s X ttSangerfeK J; v T 7 W v - 
©^S (^1212) *ffl^T. ffi?0ft$n^. ?E± 
J^cDNA© W^© X ^ y K (stands) fct % C *l «2> © 
^rr£© 1 X«P^k:<*: -^T; ffi?ijft^^/c. DMA 
4>©J95<r^ G-C##a©/ii6<Cx «axan-Gi Ibert 

-T 7 ^ -7-©ff^ tt. •! (A) * RNA Ol, 5.//8 
5'-^^^Sr 7 -Wi' L «i ^ U 5*- ^ 

h'r^^^-s GAGGTCTGCCATTTTGC . © 2 pinoles 
iiKv 42"CT60^Wx Tris-HCl 50m«. pH8.0, 
«gS04 8 m«, NaCi 0. If), & J- * h U ^ h - /U 2 

»H, *n-5 f n©-f r ^*^5<^v^^Khy';yfis 

(dNTP. PharoacU Fine Chemicals) © 2 art. 
RNasin (Pronega B i o te c . Ma d i s on , W I ) 201JM&&O 1 
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AM V (Pharwacia,Piscataway.NJ, FPL 

Cpure) 20$ ft. 4 1 ^ 4 y * a. * — h + & Z t IZ 

jflv>&*i*8&7*»JH'7S + 

4 X^ — rt — £ LT 3, P- 7 ^<ML©HpaH 
rgftPBR322 ONA^ffi^Ts ##f$ftfc. 

Maxa- ±82s «Mfc*ttM»ttfc:«fc o 
x#Vr**ite. ***** ddNTPa*<fo*RlfcK:**^ 

CTolan J.Biol, ChCB»2L&9 

: 1127(1984) , Graves** s J . B i o 1 , Chen , 231 ' 11409 
(1986) ) . Klfct* 8%*'J7^'J * K - ** 

I, 1 kb cDN A tf^O X ? is* * FENttffUlB 
K^£*iTv>*. 0. 9 kb^^coigysti. E£l88 
^^>asio82^-c, CIO. 0 *fc ^fl"**!"? 
^ S ^~ 4& ♦ C © * £ * * K fiB ?U O IB & El * & 
(opeijraadlng frane) #tff^&¥iW3H£7 ^ ^ 

tta£9tt£. misia^?* n** SBissiK^stia 



@T7 y^'- H £ *V T 1^ * ♦ 

6. 1. 7kbj**Kttr*. ON A Kftlfffl 
Ib33. 349^/1/ f yO*fiSt*3 - K 

ON A **>*©%3I£J£1&8^ *j65kd<DW&** 

NUJ;^«l8«ftT- *y o ;i/J7i;{*8A2 C 
£ o Tffii&3 nfc28kdg£» £ 3 - «cDHA# 

^lsktf 19® -tix-rn^^n^ttmc 

IP1 U s 1. 2 kb 7B2 cDHA <D % 9 V * K 

fcttP?^.* oT#«*n*®S»A<200kd 
*fc*-**:C:£*^ 7* o L,T* I. 2 kb 



ttHHF 3-7594 (30) 

&15I2I<D$£g4l-54 £145-164 Cw*tiS*fa7 5 

c n * <z> # *j k 0 w^K:*t it ma s> 

tltz (raised) ■> «r * ffi&V& £ X # ° / -f r 
®SH<f: 0. 9 kb cONA $ftm*f 'J 

H«fc«:frtt£ffl^T> 7 t -£> A«2-44>K65kd 
©aSKSa-K' 1 *-*!. 7 kb#A4&'©* * 



* \>> S ^ 3. 2 kb cONA i)<fc h H fz . 

6.1 gftg(Dtlig 
pEV/2-4 JS^77 ^ ^ K^ft ^^IS®MC1061 

cprk248cus> 0 xan«Kftw*<. io£ »w»e-c. 
i. 5 xh- 9 tai&*c*f ^^t. WF^^n^faitT^ 

g * te ^ u • 

^WaWKJ^-^ r50g *<Trls-KCl 10«M, EDTA 
5«n, pH8, 0 o 5 00«44 , «:»J-^/»tE$'*^ti2 
Hf tal 2 - 8 *C T $ * ^> H fc . 

Katfttt. A'^'JV (Gaulln) * * V + -f * - 
(APV Gaulin, Everett, Massachusetts, U.S. A) ^ 
7,000 psi r 2 - 3 ISliiiB***:, WttU^-h 
tt. V/W/V/l. (Sorva!!)RC-5&/C,>#8!»T 1 9*JS!l 



- 634 ~ 



htt20»H'J VK* V ^i*. pH6. 8, * 

yfi8rty$i., PH6.8. frC^ttifiW?*^^^. 

£) l*. P-OE2Q0® (200* V*** r o-^ x 40- 
60^»s 83 7 ~ ;** X Ift % Separation Industries^ 
Wetuchen, NJ) i/ V ^ £ # * IS «> £ *X • ¥ tt 
20«H V U . PH6.8. T^ffiK $ ■£ 6 *i . 

K»*«ini?i * n (io«e/»in) . ^mwtmmntfc^ 

0. 4 M NaCl i P H6. 8 . $ttt * 2QmM 

u xia* y T»a*a* as^ani*,, 65 

&iR*U*. * * P - * ^^#704 *NuCel 



» IB ¥3-7594 (31) 

U 7 b K ® (500* y X h a - J,. 40-60 * « s 
Separation Industries, Hetuchen, Hew Jersey, 

u.s.a.) >y*s»ft±cH£«t*:iK:«feo 
* y r t lOg^afflfts o. 1 n 

•J f ■* ') , 0. 1 « NaCI, pH6. 8 Ttfcv£$ft> 8 

20/aft* t-^x v ^ V-7nai:£lfti: 
L fc ♦ Vf^n:>7>'-7'DA^ K 7 -f K 
(Sodiuu cyanoborohydride)(4mg) A< $£3 
r£Ci&to$nfc. I^'SRlU'CTs 16l*M*.»< 
*? A £ *i • ¥ n/ « fit & $ tL o. I « '/ y 65 * V $ 
i*. 0. 1 M NaCI i pH6. 8 , *l fc . 7*-^ 

tt^UTn*nK**<i»a$n 

(Binding density) 8 n* 

y^t 1H i;?./— /U7$y. pH7, 5 ©20^^^ 

i/7 / # d a V 5 4 K(Sodlu» cyanoborohydride) 
(4og) *<ft§tfg*fcK: to x. £ *U * tltt 4 *C "C 16 



fflw»*ftfc. yjutta^^n. 
>mmmT: torn** K&frz 

* 7 ^(IcbXIOcid) tt©5£ttLfc7D4 »t*T 
!S«>S>*U 0. 1 % h 5 4 V y (Tri ton)X-100 £ 
flr^SVftfilV yg&H0Hk#£!&J(buffered saline) 
(PBS) T¥difb$n/c. 65kd£ fi»£#*r-f 4 
KuGel P-DE 200 «»^ 7 A^%>(D^iS^|CD7 , -^«v 
0. 1 % h 5 4 b V (Tri ton) X- 100 *#^^«6PBS 
T2f&(2x) LOafi/BinOift&T;* 7 

ftlSSJ^t* (iwounoreactive) i&SfcU 0. 3 « 
K. 0. IHHaCI, PH2.7. CD & ft T ® tfi ^ Ht «5) 
ft*, £eSl**<D&m0|g (Aaicon, Div.W.B. 
Grace 4Co. Danvers, Massachuset ts , U. S. A . ) £ f J 

* 7 S J y X */V-fe .H/ • (Amlcon Stlrcell) 

gSKCD^JKli. Laem.li C .fe T iS « *l T 
n* (Katore^22I:680 (1970) ) «fc "5 C s SDS 



/c. V^Utt^-T'^— (Coonassie>7' JU— T ^ fe $ 
— * 4 s - ^>' — -fe* 3 y a. >r* — h (Conjugate) i 

l^22Eicfev>r. is si $ sos ¥ 

^/J> $ i>/n- y k t^c^Ui L T n < ii^:a< 
6.2 gJL&j&ifeJE 

Instrunents,Gal the rs burg, Maryland, U.S. A. 
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6ft£*L*1*«>Jgfi$ 3 Jh.fc*»W* + fc Myoelec- 
tric focusing) Y JUTpt:^ ^£ 43 ft (focusing) £ 

fe*<isji*fr3jaja$ * y;n*s 3.5-9.5 

<Z> P H^&T&&8&b;!C(£o T50«A. l,500VTtt2 
U + -ft (elcctrofocuains) <DSST©tSu 

(Cooeassle) 7-/u-S&fete^*€s*nfc. *»8I* 
&Tpff*Jfi2l*J"C©'N' f ^(Dllltifctiw 

6.3 2 5 J jftttHftfrEf 

taft©:fr&£ (In Methods of Protein 

HicrocharacterUatlon) 1986, Sh i ve 1 y , ed . ,The 
Humna Press, pp. 105-119. C £ r> t 16 ft 5 *l T 

5-fcKJfc*ffl^T*T **>nfc. 65kd£ 



ItBT 3-7594 (32) 

6N HCl + 20~24ftlHJv KS^t 

(perforate acid) ft ft © & t? ft S $ *i * ♦ 

(*ftPiT&G> 



B 3 * 





* jw* — "fe * Y 


Asp 


. 6.06 


Thr 


6,07 


Ser 


7.27 


Glu 


18.24 


fro 


5.35 


Gly 


16.76 


Ala 


11.71 


Cys 


4.45 


Val 


4.88 


Met 


2.08 


He 


2.17 


Leu 


3.22 


Tyr 


2.20 


Phe 


2.13 


Bis 


1.07 


Ly* 


2.72 


Arg 


3.61 


Trp 


ND 



NO - **fe £ 



6.4 M-T&r* c-*««snnff 
®e«© 2 00*3 *jv ct 5 y ia*fij«#uf 

-3Tft£$ftfc£*?0 O li. Hawick??. J.Biol. 
Che».2££ t 7990(1981), ©:frfc£s M'M*f 
^^-J**-?;!/ 470A i>-^X V ^-(Applied Bio- 
sy stasia , Inc. , Poster City,CaIifornia f U.S.A.) 

ife-*$4lfc N-*^K?$t* H-N-K-N-S-7-l-G-C-P 
-7-S-W-Q-B-S-P-P-P- T £ . U^?!^^ "t 

i§^$nfc<aaT©7 * y b»£©ie#i*> pth- 

Cya ©itXa*<ii>«*^fcfc«>^lt5IT**. * L 

* (He»Uk**> J.Blol.Che«.2ifii7990(1981> 1 . 

C5fcflfe#tf?KU Hayashi, Methods in Eniymology 
47 : 84 (1977), Ci; ^nt^o J: ? 

t*Rij3 — X MUe coerse) * /u 7' ^ - 

-esf Y ffiftKcfc-oT* 65kdS6»© 1200 t'3 * A> K 
ttLTfT**>nfc. ***a r -*-«T** r -*l 
(Boehrlnger Nannhe i n, Indianapolis, IK) It. 
0.05H St»* r »i * ^ttam.pHS. 9+0.8 
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M(anquot3)a<#rr<Z>*:fcx 0,2,5.10,20 &C/30 
»*IC»**.4lfc. tt»#®<»Uqaot*) It-Big 

^rr«. C-^T(07 § / (Het, 
Trp)-Ala-Ser?£ $:i*ilTt>fc t h V 7* h 

7 r y t*> - v E)>#K:teJra:r * c i 

3 ft** L^ts Trp *n^7;u^^ 

T $ y (f 1 uorescaaine) #tff8ST5£i&*"* i £ # 
SSt-Cfc*. Trp £ MetCDttttftEttC: 

6,5 h 'J 7* •> y ;m K-ftlJf 
65kdge3f$3 - r"r*cDNACD* ^^^KE 

HS^Olfif *<h '/ri' y (Cooper Bio- 
medical, Philadelphia, Pennsylvania, U.S. A.) ? 

rates**. ^JULfe^r^KttTiao 



ft OH ¥3-7594 (33) 
Mir^yBftUtt, 0.2M ffi^627 ^ ^ - •!? 

(awmonl tin bicarbonate), pH8 > ^©SfiS 1 
48^g Kjflt, 1 J30 .(filXl^^^-^) 

C ©ck 3 K LT t -5 r K t* v 0. I % (S 

CD 0 655%CD4gg2£ J; -5 Altex ultrasphere 
250 X 4. 6mm C- 18 ^ 7 A (Beckman Instruments, 
Fulierton, CA) ^ttfflli, TkHPLC X -r i> (a 
Waters HPLC s ys tern) C & V> X ft P$ S -«r h *l fc . 

HPLCtfttCDfftH v mftVUt^T* Y*<DX*)l>7 

a K8*«^rn««ar«/c»«:, 37t-c3o*K 

7 - 9 HQfE! ft &*! (Laboratory 

Data Con trol , 81 vera Beach • Florida, U.S.A.)£ 

Lfc. 

* nof-^ «> ^7'f-K©a<»:ja^<z)P3 

±82t,fc«fc 



^^•>X7^^f^ 470 a ^r^tfli/— #xy* 

— (Applied Biosyateras Model 470A gas phase 
sequencer) £&S§ L * . S 1Mb X KTytftfKl^o 
TK?H^»^n/c, 7 * t ? y h ■< v 

(PTH) T X / fi&&&&W:. Hawke (Anal.Bio- 
chera. 110:302(1982)) * tCJi-sT^^^t^ 
3 Altex ul trasphere C- 18 J* 5 A £ & ffi *T S „ * 
HPLC'>*«r i*(a Haters HPLC system)?. £ fc tt. 
Ifc/8>*-f * CX-r ^(Applied Biosy stems 

ttodei)i20A s ^y^-fypTH 7 5 ; K^Uf 
v>T. is&s n*. 

y<Z>**l*il<Dft (HPLCtr.-^ isttw 

(Identity) GD^FSI&S It > K O 7 W fiSlffl 



TKStlTtv*. -?7** K£S£08lo**CDiEft (ide- 
ntity) CD ^SIHS «u 7 /U* U * 7 $ V (fluores- 
camlne) h CD h 7 7" h 7 r V CD f& 14 CD ^ 4i) ? 

^ r K 6 ti . & ^ 7' -7 * ^ K 4> * >7 u ^ K 
J; ? T =i - K $ <,> * N-^da^4^^^# 
f Lt^«. ^'r?F8(DMtt» -*r*K3 0> 

«^S*^^tl>*7 ^KEJ^BBtt*^ 

-e^a;^^^^^^ > v 7' -> ym<t<D&mx h z 

-*7'^ K<Z)7 ^ / WLIAltL»Vr&'<T? K 6 



-637- 



<fc^©HPLC#tfr it. f- if 4 . 7&tf8*<#£L 
ttV^ (3&23B EI) ygaiO^ia?^-^ (t*«) * 

k *< 9 7c s tit * ^ s esc *? v> T £ # S> * * 

7 A &£ft<involve) t^U 

o Z £ Lt^ £♦ 

7. © fetgftl (Pou 1 try innunlzatlon) 

7,1 fiSkdlftBfOftW 

L (recombinant) 65kdgG#© 

)jt4i<7^ »;Tx*7 (Eimerla tenel 1 a) US ^ 
# S 3" * 1$ £ £ (sporolated oocysts) iZ <fc Z> 
U y V £ tfLT m (chickens) 

iS CD ^ ^ CD U ^ * y (Leghorn ch ickens) (Avian 
Services, Frenchtown, Hew Jersey, U.S.A.)i>< 
ft & g K » * n s * U T > ftU^>'Ol$»li 
TttJ©J*&£&«lUT^tt H3&« A (attendants) 

4 ia<z>^^Kitt** - ei5»W«iSPtt$*tfc- 



»« ¥3-7594 (34) 

filWII (brooder) CD A* £ 4> K S tl tz . *©&. 
$g $ * w (gro*-ou t cages) C|£$ 

Si*»A$*iT^ttt*-/n-f $-ox^-^-!S 

ffc^T-H (oocysts) ©*- + y S?©»AT» A I* 

?&©tegBtt&tt. fefficr 3«tt-iBIHfc*tt < 

.1^5, Aft* 6**««^^-r*:tttK:a 
OSTimc. 3"~ 4 KC J; 

o T * © *> © J* IS $ ft fc . 

£ © n ? r l±> United States Pharmacopeia, '21 
st Ravi ston. 1985> Un i ted States Pharma cope I a I , 
Convention, Inc. , Rockville. Md . , pp . 1 1 65- 1 167 . 



x y k r * «> yiStt*** LTt*fc. *©SB« 
***u * LT«J(4 r * i § CH ti««riBC"C» 
> ifiL ft 7 ^ 7 S y (BSA.Pentex) *<fctfl8 & k T 

« *> 93 C f * (account for) K> C * £ 

x© bsa3 y h o — /utctt L x tra ^- ^ 

eayy«ttw. ±5aia*«jfi^#^»c<fe m 
it«:UJ;^ * C-t * ©&Q.45 ii 5 »; 

(Millipore) 7 a * ' — * 9 U T . 

-fef — r ©J^B t? BSA C ^ jlJU $ tl ^ . 

3 y hn-;i/BSA Of RRflXtt7 O 'J 7 
(Bl«erla) UtBR ii T *y * /< y h ®^ ft * ** ^ *l 

y^-C^Cffl^Stl/:. Preund©^^/.CT ^ a 

><y h r * ^ y r ^nftifi 



ttTA*-5«Blttl*(booiter) Oft&lftCttJIid H 
fc. S^07'>**/0 htts GIBCO,Crand Island, 
New York, U.S.A., A>£A¥$*tfc. 

«W©^fe0EW:x 4 iE^fc© <!: ^©«&B 

iSO^^-C. taai^l* (booster) OftK^ft^fc* 
t±^$nyi%K©fiU:^0.4-2. 4flfi©tgffiT«> 
^fc. *0Jl>iTtt, faiEfl(dose)tt:2 @©ti 

fTti^sij$n/c. «^© 7 * * y£lf ©^ 2 - 3 

SB Ms lb tilSn^r^^^ h Hfc. E.teneUa © 
25.000X ttSO.OOO©^^^?? U fc ^^^Uporu la- 
ted oocyst) T^^U'y^Stlfc* iS^tOS©7 

* bT^6S©^Sc^«UT!S^$nfe. HJ^^C 
5E^fc'^T©Jlb4>* ^5E^WS*J$ *t/c. ^»TA<tt 
$n^E8©^5EttO-E , a, 1 - *) 1" tt « 85 
(Infestation) . 2 - ii tS © 18 & ( i nf es ta ti on) . 
3 -a^^JS^RO- 4 -^E. ©A -5 4C»j&*iXte. 

««?>nA:^^tt. i>©^;i/-rcritcWL?s?fe© 
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MM ¥3-7504 (35) 



BSA X 3 f *>* T Vb(coccidial) fa JI T 7 * * y 

2 ^®*«©tt*** 4 acjsr. 



g 4 £ 







4 igj-fr 


_6LiS± 


L 




in 


tup 






9 ft 


-co 


Q 


Antigen 


n it 
O. 10 




£. 4 




1U 


Antigen 








-1U 


6 


ESA 


17.5 




3.0 


♦ 40 


10 


UUC 


- 




0 


+107 


10 


I DC 


■ 


* 


2.9 


-40 


8 


Antigen 


3.15 


1,6 


2.0" 


-15 


10 


Antigen 


17.5 


13.2 


1.8" 


♦5 


8 


BSA 


12.25 


13.2 


2.5 


-13 


10. 


UUC 






0 

2 


487 


8 d 


1UC 






2.6 


-11 


10 


Antigen 


4 




2.2 


+65 


10 


Antigen 


20 




2.0 


+19 


9 


Antigen 


100 




2.9 


+14 


10 


BSA 


100 




2.4 


-7 


10 


IUC 






2.5 


+15 


10 


Antigen 


4 


4 


2.1 


+35 


10 


Antigen 


20 


20 


2.0 


+74 


a 


Antigen 


100 


100 


2.1 


+81 


10 


BSA 


100 


100 


2.4 


*69 


4 


UUC 






0 


-3 



a. IUC. Antigen, BSA , UUCti. & * > (<Z> *5 BS 

* tifc^- : ?S65+ a b v to f v /< 9 K V > 
JfiltST/uy $ y. t>-r&&ux b 

t * £ 3 jS M « © b + K»J£lB?JB>Sfc**ifc 
B.tenella 0 <Z> ? IJ& {*50 » 000 flfl * « U fc . £ 

fc . ig m <o 7 2 * y IS IS * If fc k + k 'J k 

^T«. 15 (2 ma©) tsmzn r>xfrt? 2 

fffl&C25.000flH<D© 3 L/c. £g* 2 

sa<s — &»au*: t * k u s' 4> 

ofcttK'li k C25.000ABG) © } Jfefr£&-¥ 

elite, 'n?M'snfe<D 3 &a#* » * -sa 
foiui't »att. text lass® j; ■=> 



d. ;: © K T S t ^ K 'J £ 9 JB&ffi^ 

e . IUC t JtlSUT PS0.05 

^4^©f-'-^tt> #^365,000©* V /« 27 -e 
ftfflt* < IUC E £lt*&L,T-ffiKJ3gc0 

jna©*ia>*<* f&©K?tt. c^xtii:^ 

(ip-s.) b * f y b # fc <fca>" K 

Ki^^-r, 7 ^ ^ y««# L^®Si$<*t fc^ 

^>dvm h c^si^^)" © ^ y>^^ *n 3ia^ 
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91 BB ¥3-7594 (36) 



tenella 0> » « * ft fc 0 * B*25, 000*<a* 



S3 



cn to oo oo oo 
» r— oo oo oo 



^ N ^ ^ <"? <^ 



CO CM M - 



tap 



M M M W 



N N N OJ 



Ckfl tk> 00 CO 



0 O S3 



a. IUC kticen, BS A , UUCli.^g.*. ( O B3 

b. fttifeo 7 * * 2 ama* b.umiu 
cdb&tj&s** ttfc® ^ ia#25,ooo« t f k y vl 

El&jE&ffl CD 6 OttfSSfe* ft*ft 7 

c . ift«ii. ttr y ©jbb*o*b&* bbw 

ftffi;>}«:*i3££ft«* % -* fee • cecal * 

*gc©«dU^ «fc "t^SF ft* <k * ibc Kt>L 

< ttBSA KBK&ifcBLT. tt««*BOt J-r 

•J c.tt<fc*f*^«ffia*<^*&ftfc. 



yw ^ ^ # ^ ft65 * n <^ ;v h v CD ^ :/ £ 7± 9t 0> 2 
fen, ttM^'*** *>B»"C3 Btt^kfc. • 

•»»«a**^ 2 i@raa. e.^em 

* "5 is &25 . ooo i^Bot t rytcBP-c 

»CfT-*>ftfc. ISPa^ttfi* 5 ciu 18*'-:?© 
^ClftHfe. ttHB*6 C0a4tC » 5 cm, 
tt*M^fct*BTtt*f^HK»AL,TfT-9fc. 

ana** =b b < «EP^t5^«tt^ #*t*K«j 
<- fc a t * -9 fc „ 
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WIBV3-75B4 (37) 



(Us (BP > l*tt*CK7o-f y^*47 
* * y h £ s igtolt±*f K tiv a ^ y b ©T^i 
7 * y b & m ^tz • <fo © 15: ^ & © *ft £ © IS 
-¥^flS^> W^S©^ * 02M PH6.8 



J 

m 

Si 

■* 

ft 
Q 

as 
to 
H 
U 

m 



cococooococoLOcooo^o^cr} 



Cs> C-J t>4 <M C^J C^J 



Cvj CM Cvj Cv» OJ 



acoesaeseee 



a. IUC, Antigen. BSA, UUCtt* * . 

t$ tifo jfr^titSS* o Ji* Y y Q> ? y *< $ 

^ttHttKRK* SC, tM, A, 0, ID&> 

#*s !^g»ittST> JBAA* Kn.- Hi 

&ffi^S> 2 iHfeiau rue K:-ov>Ttis HI5CD7 
0 tffl*C#* 25.000CDE. tenella ©0a«?7&fifc$ft 

^ * * naaoj:^, o - 

d . IUC <tit^ It P<0.05 



fC^>> cecal 3S^JX<Oi«^*<E 6 tl. tefcllM 

g 3* h H 4% it „ 

tlfc^o Z 65 4 □ fi* Ji> y * 

cd ft* 

1>T. t * K f J *B. tenella £ * <3 

ife26. ^ y {? xx ivfA* 6A5 (1413) 
tSaS^H*^^»2O,OOO0^V^^*a-Kr* 
1. lkb G) cOHA . Ri^. ^ J 9 ta — /i/tfttft 8A2 

$ a — k tt^ s i.ikbo cdna zmm.** 



-641- 



s. 

7.2.1 -< 2 g = tD IB & 

-f^T©*&*ft?Lfctt, Maclcet 4 * ^ T & 
-cfcftTO* (Proc. Natl. Acad. Scl. USA 1£:7415 . 

(1982) ) .fc^fcs *>4to%G> + 
(TK)^(i^©ttEttiftfc?&*fc*KS-3 < *>® 
Tfe-^fc. »TK»ttl*. SIS* -i^***© (il 

lE^-r&oT) Hindu c«k s J »ifi-±c{ftiK^tf 
^a-cfco. *©w)t©ft3&#i*<--&&E 

&^C3*lT^S (Weir et a t . , J . V iro 1 530 
(1983) ) . 

' ^ — sH3|Ofc«>s SJ^* -i A** ©Hind m k 

<fc o T T & £ J H)t^> P«C8 (3I24BU) T * 

T^o-vttLfc. ;oniftf* HpaTi-cgjeff 

L/C. fcfcftfcttfr***!** © Dili* ■ 
fcOUffr^lon nailing 7 if O - X V h &9 

±ta©pUC8-TK Wtf-tC&ISL. PUC8-U 
-7.5K" *»/c. C ©JB?-*< ? * — £ 3 & KBgl II ft. 
tfEcoRI -CtftfLfc, 

PtoKP ^85 lit* *-£Bfl& 

IfAUfc. C ©IttOfcfcC* M13t«l31(A»eraha«) 

c^24®d) *©* 'J 'J *— *<£wr*tfc. S(7 
t-'>"dna * Bgin&tfBcoRi c^»t5:ti: 
«**)**; «j v * — -? $ f * vh*#P68Us iffleflpu 

C8-TK-7.5K- K^A^t. ft** K V . V. ft T? © ft 

? - % gp-&pUCfi-TK-7.5Ka<-P < <s> ft fc . 

* a-t^Dt^ 8A2i*S^-r ^28* d .^^ 
h y © * y /* 0 £ 3 - Kt * iHr^CEcoRI C«k 

»«»*3-Kt6«llBillf||tt:***iT^ttir'. 
**©$sai5fl*&3 ry*»*t>#it^«. 

Ts i^±<dw»3 Ky«. mum*** * - 



n BB¥ 3-7594 (38) 

££*) 0 EcoRIiSta^fitCifitt b /c . 
nindlB *) ^J»S *l/c DNA'iSc $ \s J MS t'* 

Hindinifis»S3(i^Kt^u/i. mm* -< * 

— (7.5K ro^-^-^t^HT^i) £ 

flAf *-£ClaI&tf BcoSI 

V . V . & 3fe © 7. 5 K 7* a * - * - ti . * © * -f ;u 

©<£-?<>& >h©*>©© l oo±i:iaS 
CVenkateaan at ah, Cell 21:805(1981)) . 1$ 
7 ■? ^> y r *M13» P 8 (11240 a £) fC & * & ^ 

np8 ( 35 24EI a £) <Z> EcoRIiSISSHitC ft r> & 
^KiSlROfc. C © DNA^Scal. S«aIT^)»fLx 
Bgi II ©ISiftr -5 V **-£JjD;iT?*&*SL;fc<SI 
24g|bK * -< ;u X 7* n * — ^ — m ft t^EcoRI 



pUC8-TK-7.5K(^24S! c ) * 0 * 'J V V * - £ - 

©-&|5*]&£ l/Ti^ (S^24l2Id) s iSIS^Hirfc. 
ATG3 ryttv BcoRI MX ±©© 3 8&fr*#© ^ 

tt. iK-Ctfe^'J 'i Vh— ©ifi(£^»rK-©iS 
aSS2^«£SW^ « £ K ck o T t WVZZ *i fc. C r> 
UTTS /cttSffi^J^^ ♦? a-K**l*^V/*^ 
OMTU «l-^ffiit*^25SIAtc:^'r. 

7 V TJntfil© 'J — ^ — fHMflt © ^ ©correct reading 
fraae ft£.r>Vtl. •/ - ^ - *» O fc 86 C » 
ffl$ft/c^7 TUtfltts Ro-33 (Certa et al., 
EMBO J. A:4137(1987) ) i L 1 13« S *tT * 

l^4»**© 'J -^-«J{i© Jc o fib© 
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Ro-33 DNA £ (if) DralT^^Lfc* (ftKs ) 

Pv U n & tf Hind m ©tsas&Bft* fc^T^s&fitf* 

- P UC8-TK-7.5K (f&Zmc) £$alI-C£J 

^ y f-P«3^s Dra 1 - H I nd IH £ £ * #r *> £ £ $ U 

:H-CTUIIM*s P. fa lei pa run © 
190kd ? V/< # ts * S t> n — + & tK(* 8A2£<£ 

K $ ftT H SE. tenella © fftJE £ © * y A £ 

^Ssgir * fc«>Kjl§v>*:. USi^^yA^o, * 

* - (§124130 ft © # »/ 'J ^ * -iKDScoBI t£ 



» M ¥3-7594 (39) 
-tir. ft a $ -f ^ a © aft te ? 13 * !A *- u: n tz . 

tft (BcoRl tCckS) 77^/ V ^HIRt^fc 

*$;**><bs »*»*-fc:v.v.<fc $ Kflt ^ 
* © N*«-&« »C tt. 2 ««©*>©*< 

*«:i^8**ifc, (SS25B) 

i <z>-^»iac*?^T tt (»25HA> s *y->"* 

;i/OfiS^|H 3 {I© 7 4 / fig (Mel, Arg, Trp) *4#t 
M <* ft /i © & © rt: rt< s fiffi^nsU 
-fc«»«:4S^T tt* 190kd ©^7'i7lAlK<Z)y 
-J'-ffiW**©* £gp**C47{l©7 $ J &*<s * 
y ^ D-^^fitfr8A2(^25jaB) 

stfy^rf-r^N^flfctcftftnu-r^s. it y - 

&8*>£Val,Tbr, Hi3"C»* * /£ & * ^ * * £ £ * . 
tftfrSAS C £ *) DBMS ft* 20k jTfrVytolfO? 



?i]£#A,?^ S . 1*7 5 *V xhtt, *f Jl#jfc& 

ttttfC, ±i£© cfc ^ £ LTV.V. * -©EcoRI 
-**©WR V.V. 0iH$3tt. *B*&*-* 

4/bX©iS8fl©fc#©2^©iaii£;i§l'T&$H 

**\ -fr/KSVlttin** i§ ife t (Eagle's Minimal 
Essential Medina (HBRK 5 % * > Jib 11 jfc M (PCS ; 
Ami.ed) N ^A'/ijy/xH/rFt-f '/y (£• 
* lOOuni ta/«E> 100^g/«4), 2mH M> * $ ^ 
Glbco ) 8 afl*Sg7 # U - h T?80-90%tC Jftfc 

air? 

(pfu)/|BIB«a;©. fiKiSSH© 
ffl 3 9 4 Jl* A til tsN 7 (Drlllen et ai. .Virology 
UL.;385(1983) J * # V *> 4 * * fUM « T K * ^ 

ife 2 «££ JaA. 33T © * 4 /u* 0^W«=^I5 
B) T 2 I3f JoK CO, y + * -<-^ -^T^Sft U 



fc CKieny et al., Nature 163 (1984) ) • 

HeBSjfi*^ (280mK NaCl» 1.5nM V ^ |$ ^ ^ f h 
y 50»« REPBS 3 . 2 00ng©fl33 WR V.V.© 

£t/7-7*$ K DNA 200ng^#^. ^^1^0.55 
alt Ltz. DNA 1 v t ©TE&ffirS (lOmM h 

y*-ifiSB. PH7.5, 1 »M BOTA) C^DX s C *l tf tf> 
« ^y)^^*r *5 «?> v 0.55«£©250»M S^fc^7^ 

?Lt, SffiTKll^rBl^SLfe. c©m. 1 
H*2««r^llIliT, 39. 5 -C, CO, «JK5%© 
Wy+*^-^-T2^MiS5IUfc» (Kieny et 
al.. supra), C © & & T t? s tsN 7 -f X t* 

ttm$nir. >pk < ^ 4> ta 7 
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B^?aiojg«^. ffigs^^siai© 

PBS -Ct4>3*>^£tf>?- *)U1><t> 3 ®ifc?*Lfc. 3 
HI ©ifcfrEPBS «ASI Lfcft, fcifc I £ 2 ae-T 

— h KtaiU co« -fy+A-^-^-WT 

39.5'C <DT2 HIH 

c 0)&&&£flJi£<z>«fc -9 tc*g©&&&l>fc. zo 

l^*tl/T^*t H43B TK MttUTCC CBL 83 
03) *&««k*l»*LTs eo***»* 4>U<«* 
PBS T 1:5 *fctS 1 s 30<v/v) K#ftLfc±K 
> 0.2*4 tl- &§&© 

V CBodR,Slf«an Chemical Co. ) * t/ *t 
i&D (Wife I KM«7 5 / #(Glbco: 



T % CV 1 MteZntiLmmx 5 4 MHIIii Lab-Tek 
4808) ±Tf«4t*-fr. -f WtM'itT 

i -2 Bfa*a#r * C <?: 

i&T. pbs i-* ifiTftjanfc, 

5 K -k C 0 4: • c: CD * 4 K€iBiN*- + 
£37 *c ? 1 fct>TPBS Tftptl 

ffifrUfc; xs-f K*tt*>*rtc:; PBS TfftttL, 
^ 2 i*tn:<*(Pitc «s«tfi^ * * + **i«c, Nordic) 

K _k © * . Zft&31'CT!i&&*-+V'i 
-ICAHT 1 PBS 
tttlx^ K * * » L T •& 18 « * * te • C-? 

T2 * fc* 7 -f K © ±* &20% ^'J-fen (v/v) 
fcffll* 2 - 3 9 r^fSiL. *©JbC*'< 

-#7*(Menzel 24 X 60) £ ± £ ©•£*: . SB8t« 



3« H ¥3-7594 (40) 

043-1140) s ^ib'^ $ :MGibcoj 
1120) . 1 HT*f o-**ftl*-fc*>©) 2 stffcflH 
BfcKJnJ*-. r *37-cT?l6-24i*rBls C0 t 

d*i£0.2%© 

*S#**t'±K*BI*Wii6 H K&JS L> $ & (Z 
16-24l*M«« L*. £WKK:B«HiBT* 
a&ft©^*-* 36<m*l*3^&. C CD 7* 7 - * pI 
'V — tf 9 hT^3|-f£ (7*7-*ffl 
95) cirtCck^T. * a - y tt cd +> 4 ;u x C 

iflCV 1 tSft*ffl± & Uttl^L, 143B TK- cell 

^S^SS^* Jjfl ❖ 1ft & $ 4 Jb^fciisi&L 

fcttBS*. J*JbjS/fr8l (Hettlcb Hlkrorapld K, 
100% 3#?K, 20X) -CJS/fcL. *<Uv r* PBS 

•c2i^^LT^e»s^iatkLs pbs izw**mi> 

V^Ufe. (Zelaa ICM 40S,P10 or Planapo 63 
objective) 

WHIST** - * mtffcKcfc $ MIST * 
CEP ttlK3*»-5 fc«>ti> ft^ttll BObtF'J 

0.25$* u r •> «<Difco) 4«K:siaT-c 
2i#|Sliltt»L.fc. 1 &®Wi& 1 TMt, 

cell aleve (Bell co. 150«eah) T at iS L T IB 
8&* tt» (Hern le £ -h 39 /fr « . 5 # M , 

2,OO0rptt. SiA) . HBlSKD^Uv h £ 1$ ffl <D / 4 O 

WWi«:fiiBu. cocbp laisfss^* u 
d©cfc^«i&*»eacDttA©^«>cDStiw:. 
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Frehney, Culture of Animal Cells, Alan R.Lisa 
Varlag, New York 1983, Chaptre 11, P. 99 «C h> 
* Z t ft T § * . 

(Falcon 3028) * "C & * f * 80 % -90 & & ffi ft © 

?£ CO.lpfu/cell. 0.01m£/cd) *TMB*JBUm 
iaT-Tt&Sl//: (20T) (PBS/Dulbecco. AnUed), 

3B> IbaOHGttlKjbtSB*"* fc'CttfcL'fc. - 

*t?> a»«B&a c «« A: i fee. 



£ 7* * X * — :> 9 VLx £ 4 A/ * © *** ^ V r 
£10«£©10«M Tria-HCl pH8.0 <D |ft ffi ift C CJ* 

^)ST10^IU1 X 2 13) s #»©« ft&©*«>- 

■ * r r 5 x x y h c . 

X -r y 5 * ^ r ttpH8.0. lOmM Trls-HCl 
t£ C & * &T©i)58:^ -r«t>^20%. 25%. 30%. 
35%. 40%© •> a tt**t?»W** 5 id-T-o^ *) 
ft/fcLfc. CH^Kontron TST 28.38/1782 *-* 
-T35^-Pa1x 10'CT> 14. 000rp» Lfc. 
+> 4 ru *&■?*#&»*©'< ^ K*«30X-40« f 

etatSfc©^***.*:. 

$ 4 ^X&^£fcfci$£-£k (Kontron rotor. 90# 
?8tx 14,000rp« . 10 1) . Z l>X&b*ltt'<i' 

y M* . ^g^***' ***>©•?*>-* 

X«5C^¥^l—5X 10'pfu/n* £ ft * «fc -5 K U 
tc. Z © tf W )\> X ©stock tt. i&t£*©et$v *> 
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-< f y h £ PBS (-5 U v h ©ftfflxi0-20te) + K 

10teft©RSB ttffijft (10 
m« h X PH8.0, lOoM KCI, 1 «« MgCl,) 

mis ©ions ah*** ^«B!S©J35?^ « «& << >i> 

Lfc<607 * r £Ti0#X 2 II. SIT. Labsonic 
1510 with 4199 probe). £ © ?ff ^ ^ 

Sorvel CSA d-^-TIOXT. 3,000r P «iT3^ 

« c m 0 is u & , 

2 I3S ©fi/i>li#© Ji?»*«^© Jb« ^ ^^^ 

10«£©S5% •> 9 ttf^«t© JitCSJi U <Fluka, 
In 10«H h V *-HCl» pH8.0) Kontron TST 28, 
38/17 ca — * — (Beckaan SW 27 analo B )CTx 10 

icT*c90^ra[. i4.oooaig-eaiO#«iufc, ±t» 



•^-f/i/^stock 4>© ^ /i/xiasa^i^s^a'] 
wdcu:. ^^atatitT^stock ©od^^st*^ 

irtCcfc^TfSfd^^^^fe. ZZr. 100/260 
n.tis Mil. 2 X 1Q I0 &* /«2 © SftK C * U t> 
CJokli, Virology 11:9(1962) ) . ^ »> 4 ^ 

A«Jttt. eo©^^^^©^*!*!-?©^^^^ 

^^fe^i^SbTfflBai©^^^^©^^^^ 

CEP ttll}a*iifeI+T8aiy7^f-y^ri/- h 
CPa)con)JiT?^W$-*4-^. IB B *<80 - 90 % © fft S 
tt*^Cl^fc»jST*«*llt*ts PBS T?& 

VHIftll^f * * >^?> ©stock solutionttl0/& 

(»»I+1X7*b-A) M7u- h 
C^UIL, CO, ^'^ * -rtT16-24B^PJ| 
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*&&Ltz\ fc^Hs 0.2%© neutral redCFluka 

72210 £$v*mfr&m i £&ra8&&fe©fc«>K 

7.2.2 titK'J ©&& 

£ o-*/uffifc BA2* 6A5£ft»tf)CtS£ 
■rSE.tenella * * CD ^ y A * * 3 — K * iB ft 
^^fcOffiJtS-Ol'X^^* — 1?! H & © * 
E.tenella * © & * » (T2-750/7, T7-766/1, 
U<li T6-77I)08S^S^$n/cO^K(*<Z>fS 

* Ky£8ffi;££4*-*c: * ***** 

&t©«* fro fc. 

•f ^"t ©«8U*the hatchery B. Wu thrlch » Bel p, 
Switzerland K <* T & {* 3 fc . ^ima**© 
cockerels £ffi^TfT-*fc. Day-old <Z> * K V 
*ftUaL^battery-brooder * — £ £ T «S 1* 
ttKMB«:#»t A: ft. &*<#&© 

* — i/^-CBS-? y -©ft JRTWTfc ft Lfc. 
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y**2l.7K)«S*& LfcSfiffl ©broiler 
-grower ffl|5}*4«./c. 

b*Kyc£*&*St>t<tt^££®&1**' f 
n/X£«S*£UO lo pfu/irf in PBS)iUt. »* 

8A2 3* £<ft3*fcJ^*S-&f*B- tenella & # © * v 
/\**£3 — K-TSDNA ££frk©-C&->fc. 
4/ux©-;* (37K nSttZ) tt. 190 *a^^ 

tfcft. # (37k K3<ki-*> hp;-*' 
4>©<fcEm©t>©£S!^;fc. »>B*ft***iaiBi 



mir^UJisii,. *©jiii»is»tt, 

& B -T Si. -r^^n^^^-ru-r (NUNC <f 
7*U - |. F96) © <r a ^ B. tenella © * 
#a'/-f HaS«(lb.000cells/rf) T? 3 - * -f 
y^Ls »***iiUfcfc* K 'J 

a y y y -Sf£ 7 * kT ^^/^ 4 *>^ — -tf conjugate 
(Ktrkegaard and Perry Laboratory. Gal thersbarg, 

iiKffl^fc. flfe©£fe£Titertek Kultisken 
MCC/340 «53£ift£450n« "CUI^^o/c. 

* * ill til © * © 2£» t £fc U fc . 

m i J; ft 4 israa <73B> . ttrn 

50, 000© BS*^ ft 3 *ifc© * Kfc^JS^Lfc. « 

1 at iz A« U BBttft * V * 

i;i£ot>t^«S«fl *tf"C* *©*rtKit£intt£ 

tt^Lfc. 80B*#* bf K'i*t^tI«Ls 



t * K 'J ©J^tt^^cycle © 5fe ft!) 2 B |B| BiSfi 
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a. <>^u^ 37 H3«c«s 190 * n A* h V © 

^ U TttlSR© "J -^-aft^SJI^^lT: ; 
37 K3 SFiS'i'f 

b. 2 £.*> t * K 'J tt, W*4»*«lic:««^fc. 

4 ;ux<D^mi*I3I^T'&£;&<> ^7 V TRIO 'J 
d *l««it*ttfc * 4 ©«it«l<37 K3#) 
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a . * 1 ^;U7 M19#tt 190* o h y ©•? 7 
•i78M*fl)«J-^ , -EJ1l«l/tnfc l 37 

^8$». sa^i© oNA^^-r * 2 n© ■< ^ 

& # & a © <• an * §& * a © » u © m * *< & c * 
t><, ftrnmoAz-r ^*<s>© <i**jf©) iift 
(i*»a^&iiBwa*?(>2jB 

* 3 ©l«I*-c»* 3*©7 * * yttNfillic 
^ f x©* *3 - Kf *oka 4 
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Jb*© 3 xiO*pfu/*e&]*©«*Bi$£. 50* £r 
-?2*> 21B*©b* KV K&HL,*:. 28B<£I* 
t**XO t * K "J ©4Hffi»K:H«©ii»B^ 

8 £ tf fc . £ © ? £ . (?HS*^Otf K'JCtt> 
© T8 g& K *t fc , *(Cft0ktF'Jtts * © £ £ 

TO8B©* *****©** n-/* hSP&tc^^W 

tttt*©#**. ELISA (Z&^Tm&Ltz. 49B 

k g ic5o,ooo©B&*j&/£<**ifc© ? Baft***-** l 

fc. 1 iBIBIfft* ttF'J*I8Ullfl 

b *©*m«jaD*jrar-s/c«fc:*ia#a:* 
etftc ©-5W(»t©»m«*«isr is % 
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**:fti*ttfc*/t(*© xm&ftm-tt u*> & *i* c: t 
*jRi"t^«. s$>c* c ©* -f 7*©*&*tii;t * 

*a^**iat©^ a T©»^fttf©* ■*©** 

***Sfc4«JX©i2*a;t>*<^&£nfc. ^f-y 
iC* ^A**©DNA 4 *> -p 0 -f K J; 0 J^A. 
®if*£* 2 H©*ft* «) * $®&$>-CZ> ~> 
4>iP**RS*tfc<>©^. ^©JS»a-?>KH*^«S 
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ft* C 1 1& < $ *i» S . ***£82 

4 . ess® n^ttttn 

3g I BH*. e.tenella©-** o •/ -f h&©BLISA 
^S2EI«s E.tenella © X # o •/ -f hflft*&3[ 

y a v btt£©ttX&^*'iE$l&li!)0>'**- >: 

3ft 3 El tt . E. tenella © X 4 n '/ 4 FS, * ° 
■tfM h tenella © X B '/ -f 

7*a y h tfr£© IS** - 
SMBtt* E.tenella «*#B-/H t- & © ' * B I 

«fc3*te^$x*&©illLt»tt:J:*' ,, i--«»x 
*nyM h£ffig£&©fc!g#ii&©tt&£^*ria 
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3161211*, tenella © X n» 

© X * n •/ 4 h©^fi : 0 I 1 3 ltl^7Kl'^77$^L. 

^llEI«x 7*n^ KpEV/2-4 ©#sSffJ&^EU 
£U2BI&s pEV3-SEQ©i&ia, 

ftl3Blt** * * n - * ^tt*6A5 T&SttS tL 
- K r ScDNA * e> - y © ft] PB ifi 0 . 



»15BU4. M14DB0K * u**- KEMfrfeii 

^16l2I«:x * y 2? a -^rt'tfifl^Di, 7D4*?<fcO : 
20C6C<fc -,TteH&3*lS65kdgS«*3- Kt« 
1.7kb cONAfl^©* * U * ^ KE?1> 

3*1713 Its SH6EI©* 9 is* * KEMfrfedt 

ltt3nS28kdge*£ 3- K"f* l.lkd cOKA#^ 
0 # £ KflS?!U 

&20B! fct* /I/ tfi#7B2 C <fc -o T & 

88$tt*gG»*3-K , f5 3.2kb cDNA#^©X 

3l2lEUi.. 3520EI© * ^ ^ * * PEW** £ *t£ 



^23EI tts 65kbg6S© tf-^nftru^ 
&24Bltts 9 £ *>~r*> 4 ;vx^©3 * i>S>7 

«$nfc74^'J7tnIl© N~5feia©7^yKB2 
?H 

fflniA x7-^7^v-7-oi/i.^yh» 
3 y j< a — - 7 £ * ^ y -fe' ^ f + 7 y 
«3A V * *6 li 
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mi 4i (b) 



910 920 930 940 950 

ACOOTCTA TGTACCCOC GOGOCCGC CX3CTCCX3C ACOGOGCA 

960 970 9S0 990 1000 

GOGOCOfi K3CICCICCA CCGCAGOGTT 0T5TCATTTA 

1010 1020 1030 1040 1050 

TTACGTTOGC /GCTCIUttW CCT03C0CCA GCCMCGCGC CTOOCTATC 

1060 1070 1080 

TTTCN3ACTC TTTTCICT AA 0GTCTTCCX3 X03GAATTC 
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1 5 



10 20 
Met Ala Asp Leu Phe Ser Cly Leu Val Gly Gly Val Val Gly Ma Val Ala Ala Ala Asp 

30 40 
Lea Pro Ala Giu Gly Glu Arg Ala Pro Arg Pro Ala Pro Gly Thr Ala Trp Thr Cya Cya 

50 60 
Cya Ser Lya Lou Gin Glu Gly Ala Arg Olu Leu Glu Gly Phe Val Gin Gin Leu Sex Phe 

70 80 
Val Ala Gly Lya Leu Ala Cya Cya Leu Arg Val Gly Ala Glu Gin Leu Ala Arg Cya Ala 

90 100 
Ala Glu Gly Arg Leu Pro Ser Sar Ser Sar Ser Sar Ser Cya Cya Ala Leu Leu Gin Leu 

110 120 
Glu Lya Gin Aap Uu Glu Gin Sar Leu Glu Ala Gly Lya Gin Gly Ala Glu Cya Leu Leu 

130 140 
Arg Ser Ser Lys Leu Ala Leu Glu Ala leu Leu Glu Gly Ala Ar* Val Ala Ala Thr Arg 

150 160 
Gly Leu Leu Leu Val Glu Ser Ser Lys Asp Thr Val Leu Arg Ser lie Pro His Thr Gin 

170 180 
Glu Lya Leu Ala Gin Ala Tyr Ser Ser Phe Leu Arg Gly Tyr Gin Gly Ala Ala Ala Gly 

190 200 
Arg Sar Leu Gly Tyr Gly Ala Pro Ala Ala Ala Tyr Gly Gin Gin Gin Gin Pro Ser Ser 

210 216 
Tyr Gly Ala Pro Pro Ala ser Ser Gin Gin Pro Ser Gly Phe Phe Trp 
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mi im 



10 20 30 40 50 60 70 

6) SCLGCFCSMO ESPPP AAGGL YCGQTLEQQG IAVR CTASCS ENPCFIOATC G EWTEYSACS RTCCCGTQER 

MNKNS7 LGGF? 7MQ 0 ETAS7S ENP7PIDA77 G 

80 90 100 110 120 130 140 

(3) KREPWLDNAQ HGGR TCMEQY PDGPISVREC NTQPCPVDEV VGDWEDWGQC SEQCCGGKRT R NRGPSKQEA (T) 
KREPWLDNAQ NRGPSKQEA 

150 160 170 180 190 200 210 

(T) MFCGKTVAQO NAELP ECEKI EWQEECCNE VPCGPCTXPF SEWTECESCS CHRTR SSAVA FDYTDR MCSC 
MFGGKTVAQQ NAELP © (|) ESAVA FDYTDR 

220 230 240 250 260 270 280 

DTHEVQ5CEE YCSQNAGGGA GGDGCAGGGT GGSGEEEGKE ESSGFPTAAV AGGVACGVXA IAAGAGAFYG 

290 300 310 320 

LSGGSAAAAT EAGAEVKTEA GTSNAAEVEK ESLISACEQS EMWAS 
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^2 01 (D) 



2710 2720 2730 2740 2750 

CTGTTGTOSG GCTCCTTGGC ATTGTCCTTO ACCCTCTCCA GCTCAAGCAT 

2760 27 70 2780 2790 2800 

TK3ACTCTCC TOOGCTflGTC TCTCAT03TC GGCTACTACT GOSTGTGGGC 

28X0 2820 2830 2840 2850 

cgttacgcct toscttcaca caccattcat gtctgtcacg aatgccctit 

2860 2870 2880 2890 2900 

OGGGAGTCAT TGTCA2C3GC TCCATCCTCG AGTACGGAAC OGCCATQATA 

2910 2920 2930 2940 29 SO 

TCOGGMTCA CTC1TCT03C ACTCAITGGA ACCTTCTTOQ CTTCOCiTCAA 

2960 2970 2980 2990 3000 

0STT3CTG0T GGAXTCTPC3 TAACTCACCZ3 CA7SCTGAA0 AT5TTTCAGA 

3010 3020 3030 3040 3030 

TATAAGGGGA GAACCCCCTT GACTTAATCT TAACTCACAA TAACTdTTP 

3060 3070 3080 3090 

TCAAOTGTAT AAACCT3TAC TOJTTGCAAA AAAAAAAGGA MTC 
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